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PREFACE 

In this volume, the studc'i^t and tii(' practical man 
are first made aciiiiainted with the charaek'-ri sties 
of the raw material and its various sources of supply. 
Hitherto, the usual course of instruction from this 
jioint lias Ikh'u to d(‘scrihe each proci^ss and the 
machiiK'iy through which the cotton passes until 
it is made into yarn. In doing this, it has been 
customary to describe all the numerous nu'chanical 
details and to point out tlu' o])erations of mixing, 
doubling, di’afting, o])ening, ch'aning, combing, 
parallelizing, etc., as they occur in each machine. 

A constant rc'jietition naturally occurs in this ^ 
system of instruction. 

The better method has been adoj)ted in Ae 
present book of tri'ating each of the proc^esaes or 
elements as sejiarate ikmis and giving the various 
mechanical methods of carrying out the desired 
effects. All this i^donc before any comjihvte 
machine is descriUtd. The reader has thus pre- 
sented to him a cle^^* idea not only of what ^s 
necessary to .transform the cotton fibres into a 
certain stak', |)ut also the various mechanical 
elements suitable for carrying out the operation. 
With a fundamental knowledge of this kind it 
becomes a*simple matter to grasp quickly how a 
complete machine is built up from the component 
mechanisms. Also, the reader is able to form a 
judgment as to^the mechanism best suited to any 
gi’O^en process. The complete machines are de- 
scribefl and illustrated for guidance, and the whole > 
vii 
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of the ])r()^c\SF>cs in the mMI up to the s])iiinijig of 
yarn is made clear. 

^rKo ^lizc of th(‘ book lias naturally led to a 
seven* eond(*nsatjon of this new inc'tliod of aecjuir- 
ing and dee])ening a knowledge* of eottoi s])inning, 
but the author and publisheTs ho])(* that the*, 
volume will ])rove })oth inter(*sting and valuabh* 
not only to the* studf'iil, but also to those practical 
men who are aj>t to look on each ])roeess in a mill 
as a separate entity diseoniu'cte'd from every 
other ])roe,ew*. 

Teachers and siiuh'nts will find that the* volume 
is applicable to the* suggestions made by the 
T^oard of Education in its Mennaandum on the 
Teaching of l't*xtiles. 

The author’s 3 volume book on " Cotton 
Spinning” may be consult ('d for v(‘ry full d(*tails 
of machinery and proeess(‘S, and his hook “Cotton 
spanning Calculations ” gives all lU'ce ssary rules 
and gearing plans of mill machinery. Other 
reference books ai‘e nientioiu'd at the (*nd of this 
volume. 


Bulio}i. 


WM. iVOTT TA(!t!AKT. 
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CHAPTER I 

TEXTILE FIBRES 

A FIBRE may be described as a thread-like growth 
or constituent of a substance or a substance drawm 
out to a thill condition. A vast number of sources 
exist from whi(;h fibres may be obtained. Plants 
supply us vith jute, liemp, linen, cotton, ramie, < 
etc. Animals give us wool, hair, bristles, silk, 
gut, etc., whilst from minerals we obtain asbestos, 
glass, and metalho wes of various kinds. In 
addition to tlu^se wc have a scries of fibres produced 
chcTnically and mechanically, such as artificial 
silks, which may b(‘ either of animal or vegetable 
origin. All tliese types of fibres are used com- 
mercially for textilcipurpos(‘s. Our attentioik in 
the folfowing pages will be confined to the cotton 
fibre, wtiich, as noted above, is of vegetable 
origin. 

The Cotton Plant. The cotton fibre is the seed 
hair of a plant of the natural order of Malvacea. 
The genus of the order to which the cotton pro- 
ducing plant belongs is Oossypium, and all the 
cotton used in our mills is one or 4he other of the 
species of this genus. There is a considerable 
1 
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difference ol ()|>inion amon^ botanists as to the • 
number of speeders. A description of fffty-twf) 
varieties Iras been made by an Italian writca*, and 
the Kew Index contains a list of forty-two distinct 
species. For our present purpose only four 
species need be considered, viz., Cossy])ium 
Arboreum ; Gossypium Herbaceum ; Gossyjdum 
Barbadense ; Gossy])iiim Hirsuium. 

Oossypium Arbornun, as its name im|>lies, is 
a tree-like jdant ranging from 12 ft. to 18 ft. high. 
It is perennitii, and lasts for tiv(' to six years. 
The flowers are purple and the fibres an' iiiu', 
silky, and a good lengih. This trei' cotton is not 
grown commercially, though its cultivation is 
probably more ancient than that of any otlu'r 
kind of cotton jilant. 

Gossypium. Herbaceum ineluik's most of th(' 
cotton from India, (hina, and SoutluTii Asia, 
and the short stapled Egyptian cottons. The 
plant is an annual, growing from 5 ft. to (> ft. 
high. The seeds have an und(*rgrowth of soft 
<lown. 

Gossypiufth Barbadome comprises the long silky 
fibres of the Sea Island, Egyptian and Fi'ruvian 
cottons. Its height is from fi . t o 8 ft. w hi'ii grown 
as a perennial, but only ‘1 ft . to 4 ft . high w luai culti- 
vated as an annual or bkainial. The seeds are 
small, black, and not covered with an undergrowdh 
of shok’t fibre's, so they conies ck'an from th(' gin. 

Gossypium Hirsutmn includes most of the (iotton 
grown in the Southern United States, and is 
commonly known as Upland or Peeh'r cotton. 
It is grown as an annual, and grows from 2 ft. to 7 ft. 
high. The seeds are covert'd with an und(*rgrowTh 
of down. 
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Sources of the Supply of Cotton.* The bulk of 
our raw cotton coincK from tlie United States of 
AmeUea, Ugypl, and India. Other part?; of the, 
world grow cotton, but to a les.s extent than the 
three just •named, siuth as Peru, Brazil, West 
Indies, Mexico, Asia, China, East anrl West Africa, 
etc. As the cotton plant is a native of subtropical 
regioiis and T CHpiires a warm and humid atmosphere 
it can be c*uiti\'ated economically within a fairly 
large b('lt of the world wdiere these conditions 
exist, and a sandy type of soil is present. This 
b('lt may b(' iixed at about 40" on either side of 
the Equator, though it is much Indter to use the 
isothermal line of 00' E. as the limit of its growdli 
for eoniiiKTeial ])urj)oses. As the present supply 
of cotton is not equal to the demand, various 
am‘nci(‘s arc at work trying to develop cotton 
growing in parts of the w'orld that are suitable 
for it. Th(i British Cotton Growdng Association 
is one of tlie most succ(‘ssful of these agencies, 
and large tracts of land in East and West Africii 
ar(‘ now^ s(‘ndiug us supplies. 

Names of Cotton. Whilst the cotton plant is 
split up into family's, all of which havf' their 
S})ecial chai'actcaistics, yiese botanical distinctioni 
are practirally^a dead language to the commercial 
and techni«al man, and a variety of other names 
and tcTius are used to distinguish the cottons from 
various parts of the world. The general names 
us(xl officially are — 

AiiK'rican ; Brazilian ; Egyptian ; Peruvian ; 
West Indian ; African ; East Iiiclian ; and Sea 
Islands. 

Eacli of these general names is split up into a 
• number .of loctal designations, many of which are 

2 - ( 5390 ) 
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used onl;y among the growers of the cottons. 
Some of these names are given here to indicate 
this phase. 

Amekican Cottons. Uplands ; lioweds ; Texas ; 
Orleans ; Mobile, etc. These arc still further divided 
into a multitude of names of a local character sucdi as 
Boyd Prolilic ; Allen ; Ihckson ; Ilerlong ; Peelru’ ; 
Texas Storm Proof ; etc. 

EctYttian Cottons. Mitafi.fi ; As.sili ; Abassi ; Ash- 
mouni ; Sakellaridi's ; Voltos ; Tokar ; Soudan ; etc. 
Quotations itv, the ofiicial list in Liverpool include all 
Egj'ptian cottons under Upper ; Sake!, and Brown, 

Indian Cottons, East Indian cotton is understood 
by this term. They iiielndo 'riunevt'lly ; Westerns ; 
Northerns; Cocanadas ; Broach; Kunjda; SurU'c ; 
Oorara ; Bengal ; Seiiulo ; Khaudeish ; etc. A eornnion 
general name for Indi.wi cottons is cturat. 

PiCKUViAN Cottons. These arc geiK'rally known <is 
Rough and Smooth jk'.ruviaii eoUons. A Peruvian Siia 
Island cotton is also grown. 

BiiAZTLi-tN Cottons. Maranhmn ; Pernam ; I’arahyba , 
Maceio ; CVara. 

AiTiiC'AN Cottons. Tlieso include cottons grown in 
Africa outside tho Egyptian districts. No .^pecilic names 
have las yet become attached to the various tyjios. At 
present they are known as East and West African cottons. 

Grades of Cotton. Cuttun from en.di of iht* 
districts naiiu'd above is not of umtorm character. 
The bulk of tlu^ cotton, therefore, bought by our 
milh is purchased on the basis of th(' grade of the 
cotton. The Liverjiool Cotton Association has 
ten grades for American cotton ; six grades for 
Egyptian ; six for Indian ; and three for Brazilian 
cotton. There is a wide diff'ercnce in value 
between the lowest and highest grade of each 
type of cotton. Appearance is the mam factor 
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in grading the cottons? so that clet?nlii^ss, colour, 
lustre, etc., are tlie esscuitial features. 

Chltivation of Cotton Plants. This pliasc^ of tht 
subject is of littl(‘ practical value to the mill 
worker. Probably at some stage in his career 
he will learn, from various sources, wlien to expect 
th(* n(‘w cro]) of tiu' various cottons and even be 
interested in the daily reports as to its progress 
in growth under the infliuaict* of variations in 
climatic conditions, insi'it pi'sts, etc. At the 
moment it is suriichmt to point oirt that, as the 
bulk of tlu' cotton used in our mills is grown as an 
annual jilant., it is sown in the opim iields in pre- 
pared ground, in much the same W’ay as other 
crops art' sown. Wh(*n tht' young plants ctime up 
they are tliinnt'd out, and ultimately king rows 
of strong plants art' st'cii s|)acetl ajiart at suitable 
distaiiet's to ])ermit atletjuatt' room for full develop- 
ment. Tlic ground is kept well hoed and free 
frtan wt'cds. In due time tht' jilant flowers, and 
as the fltiwt'rs dit' off a small st'v'tl pod is left which 
eonlinues to grow until the seeds within the pod 
attain matuiity and burst the seed pod or capsule. 
A sketch of tins st*etl pod is shown in Fig. 1, wdiilst 
in Fig. 2 A\t' liaA t' a. jough representation of the 
pod wFcA it ^jas burst and the mass of fibres has 
been exjK^t'tl to the sun for a short tinu'. It 
will be seen that the bmsting of the set'd ])od is 
due to the groAvth of a. mass of fibres wFich dc'\nlop 
fi’om the I'uticlo or skin of the seeds. Each pod 
contains a number of seeds, and under normal 
conditions the fibres would dry up, and the wind 
would blow the^seeds ^i)art and caiTy them away, 
much in the same w^ay that hairy seeds are 
dispers(Kl in our gai'dens and fields. 
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() 

In stror.j^ J^iOalthy pbivls th<‘ .s(‘(‘(l ])(>ds will 
burst when th<' bulk of tlu' libros have* attained 
ftbeir fub fTrowlb, but this is an ich'al ('(nidition 
never fulfilled in a eutlon iii'ld. Many se('d ])(kIs 
burst ])reinaturely, whilst others art' retardc'd, so 



Fi(i 1 . — ~ Sij;i) iniHs'J' \Mt 

Skkl) I'nn l•'IUlt^'s Exc'isKi) 


that, in spite of eaj*e in <i:atheriim th(‘ cotton, w(‘ 
find (juantities (»f unripe and over-ripe film's mixed 
with the mature fibres. As it is tlu' nature of the 
cotton film's to dry u]> (piiekly wlu'n tli.!' st*ed ])od 
has burst, it is neces.sarv to J^atlu'r tin' exposed 
cottwn at once, and this is done elbu'fly by labourers 
goinji; around the plants and piekinj^ off th(' bunelK'S 
of (;otton that an' exj)osed : ‘‘ bolls of cotton ” 
is the usual d(‘sif]jnation for cotton in this condition. 

The Seed iind its Fibres. If pi('C(' be de- 
tachcfl carelully from its‘ fellows and examined 
it w'ill be found that there is a hard eentnx the seed. 
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suiToundt'd })y libros in a curly and* entangled 
condition. With a little (‘are the fd>res can be 
coinfu'd out <»s shown in Fig. 3. Much* may be 
learned by an (‘xamination of the fibre's in this 
tlu'ii' nalufal condition, and (‘s])ccially if various 
kinds of cotton ai‘(' (‘xamitu'd on tli(‘ sec'ds. It 


will b(' found that th(‘n‘ 
is no great uniforinitv 
in th(' 1( ngth of the tibres, 
and also that- the libr<‘ 
its('lf is \ery short and 
scarcely suggests that it 
can beus('d ('oinnu'rcially 
Many scM'ds have' a laya'r 
of shot'! downy hairs on 
the sui'faei' of the sei'ds, 
whilst others ha\(‘ a \('r\ 
ch'an sui‘fact‘ Again w(‘ 
may Jind. in Irving to 
(h'taeh the libres. that on 
SOUK' s('(‘ds th(' tibr(‘s con 



Fl», a Co'lTON Si Kl> WITH 

EiKiii'S (’oMUt'i) On 


' a wav easily, whilst- in 


otlK'i’ s('('ds they adlu'rc ti'iiaciously, and wall 
hri'ak Ixdore' yu'lding at tlu' si‘(‘d surface. The 
tibi’es, having no rax)! as in human hair, but Ixdng 
[lart and pari'cl of tJie ^skin of the s(‘('d, must lx‘ 
brokc'n o?T in, ord(T to fr(*e them from the sc'cd, 
and this brings us to the first jinxx'ss through w hich 
cotton must pass befon* it can be utilizi'd in our 
mills. • 


Ginning the Cotton. TIk' operation of n'moving 
the tibri's from tlu' si'eds is tvrnu'd “ ginning.” 
In th(‘ vt'r} early days this ri'inoxal of tibres was 
done by hand ; later, s^iall liand-wrwkc'd machines 
called ” (liurkas ” were used, and in some eases 
are stilV list'd. Hut manual labour can only turn 
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out a veryomall production^ hence special niachin* 
ery has been devised for d(ang the work quickly. 
Two typts of gins arc used, each having a distinct 
method of detaching the tibres. 

In Fig. 4 it will b(‘ seen that if s^ied cotton 
is pn'sent(‘d to the two revolving rollers A and B, 
th(' fibre's vA’ill be carric'd forward, !>ul ah rolle'r A 



Fk;. 4 — ^Jli-tts- Fk;. Ctn Rot.i.KK 

TR\TiN(. laiINC'lfLL WD 1)U( r<»R KMFi. 

OF ' C'litnjKA ” Gin. 


])r('sses hard on 7i, Uh' serd cannot follenv since th(‘ 
two nellers are small in diameter. Tli(‘ consequence' 
is that the tibres arc simply torn I'roin the surface 
of the seed, which falls away in a strij)])cel condition. 
TJiis is th(^ old churka |)riuci])lc of action, audit 
has bcc'n adojded for onc^ of tlu' tyjX'S> of gins. 
Inste'ad of two rollers only one' rolln* is use'd, tlu* 
other being substituted by a ste'cl plate* or doctor- 
knift^^ K, as shown in Fig. b. A large' re)lie'r, 
covered by a. thie^k layer of le'atlu'r e)r e-ve'ii made 
e'litirely of le'ather, and running at a high spe'C'el, 
has a steel plate' })ressed strongly against it, the 
lower edge* e)f this plate* being ftnily shary). If 
we now plac^c* some seed ‘emotion lu'ar the ])oint 
where the stee*! plate* K touches the* re)lleT^y1, the 
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^bres will be carried b^itwccn the pjate^and roller, 
but the seed cannot follow, and as a result the 
fibres will be torn from the seed. ln#ordcr to 
ensure that all sides of the seed are ])resented to 
the roller ^nd doclor-knife, a mechanical tapping 
efT(H;t is introduced w'hich, by rapidly repeated 
blows, knocks away th(‘ seeds and enables them 



Krii 0 -SAU-Tvrr (.Jinnino Maouink. 


to pn'sent other })arts ot their fibiH's to the action 
of the roller until they are entirely stripped and 
fall down tlirougli a grid. 

Tlu' second type of gin acts in a manner quite 
different ■J/’om that of the one first mentioned. 
A series of thin circailar saws, at fixed distances 
a})art, ar(‘ threadcal on a shaft, fk'tween each 
pair of saw s is fix<'d a bar so that the series of bats 
prescaiis a siti’faee through which the saw^ teeth 
project, k'ig. G repr(‘S(*nts this principle of action. 
The saw^s A revolve at a high speed, and the 
seed cott(jn at /S, ]wessing against the baVs 0, 
is caught by lh(‘ saw teeth and dragged, between 
the bars. The spaces between the bars are too 
narrow to allow the seed to pass through, so that 
th(i fibres are snapped off and cairied forward. 
It wall be notc'd that the eflectiveiK'SS of the action 
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dq)eiKls upon '>t ho curly ar.d ontanglod condition 
of tli(' s('od fibres ; straight film's could not be 
detached' by this gin. As a cons(‘(|iience of«this 
ni('thod, th(' fibres arc broken ofi at otlu'r ])arts 
of their haigth as well as at th(‘ surfa<‘(' (4 tlu' s('ed, 
this de|>('n(ling upon 
the r('lativ(' sli'cngths 
at th(' V arious ])oints 
of th(' film's. 

Sand. leaN ('s. picres 
of the seed pod and, 
of coui^('. bit'' of th(‘ 
sc(‘d Imsk or skin 
pass 1 inougii th(' gins, 
Fk;. 7 --ICm.i, oi ('nrniN, and form |)aH s of the 
rAKT.v CPLSM). nupunlics tliat the 

cotton contains when it is rccci\('d into tlu' mill, 
all of which must be climmat(‘d l)cfoi’(' tin* cotton 
can )>(' mani})uiat(‘d to tlu* bt'st ad\ antag(‘ 

Baling. Aflt'i- the fibre's have' been torn from 
the se('ds they are carried })v air cnrre'nts. lattices, 
or manual lalamr to a jU'css, and then' made into 
eom])act bah's, chiefly of a n'ctangular "form, but 
soiiK'tiuK's in a cylindrical sha}>e. High ja'c'ssure 
is, used in sepu'ezing the inass of (*otton into a 
com[>act mass, and as it is an inte'rmittent jmK'css, 
the bah', when o})ened in the' mill, pre'scifis a series 
e)f layers or slabs of cefitofi as roughly ske'tclu'd 
in Fig. 7. It is with this tjqie e)f ce>tton that our 
mills have' to de'al, and wc' must now' give our 
attention to the many jmfifie'ms involve-d in turning 
this harel slabby mass of raw' cotton inte) yarn. 

Requirements in a Textile Fibre.' To transform 
a mass of fibre's inte) a ce)ntiiiue)us yarn suitable fe)r 
weaving e)r othe^r j)urposes certain prope'rties are 
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iKH‘(‘ssary or (J(\sii‘al)k^» in the film's, iriu'V must 
be ck'an : open ; pliable* ; (“lastie ; iim* or thin ; 
pos.^(*ss SOUK* (l('gr(‘e of stnai^lh ; have th(*prop(‘rt\j' 
of (‘oh(\siv<‘m‘ss , iniifoianity in l(‘n^ll) : and be 
reasonably durable. If a slab e)r piee*(‘ of the ee)tte)n 
be taken fie)in a bale* anel e>\ainine'd, it v\ill be* se*en 
that it is not e-lean e)r e)pen. The‘tibi‘e*s are* matted 
te)ge*llu*r, anel se) se)me* ele‘ji;re*e‘ e»f eolie*srvene'ss is 
exhibite*el lK*re* ( )n se‘paratin<x the* iibres they 
will be* tbnnel te» b<* relative-ly sheert. anel neel. j)ar- 
tieularly nnife)rin in le-neth. The tsinj^le* fibres is 
pliable and \e*rv thin inele-e'e!, but e-asily bi’e)ke-*n. 
The* tibie-s are* eliirable*, as inelieate*d by tlie* vast 
ameeiint e»f eotteai arliele-s in elaily use*, ki’e)!!! 
this geaie-ralizatie)!), the* eeetton fibre* \\e)ulei se*areely 
a])pear tee be* enu* that weeuiel be suj.';^estive‘ e)f use 
as a te'xtile* iibre*. anel as a niatte*r eef fact it must^ 
ha\(‘ be-e'ii ve'iy loiiji; after many ehlu'r Iibres had 
eetine* into ye'ne*ral use* be*fe)re* the manipulative 
ability e)f a e*ivihze*el [)e‘e)ple' enable*el e*e)tton to be 
use'd feel' te'.xtile* ])ur])e^ses. d’he* faed that the 
utili'/atieen eef this a])}):ire'ntly insiirnilie-ant fibre 
has be*e-e>n^* erne* eif the* ^?e'ate*st inelusiries e)f the 
\\e)rlel is elue* tee me*e*hanie‘al me*thoels. 

Lengths and Diameters of Cotton Fibre. In .a 

])rae-tical*se*nse' the* manipulatieai eef e,e>tte)n in the 
mill is ba.se'el em the (ibre*s having semie* ele-tinite 
ave*rage h‘iu>th. se) that we spe*ak eef ceitteni being 
1 in. eer IJ ins, king. This length, hen\e.*Ye*r, is ne)t 
truly an axe-rage* euie. lor whilst tlie-re* may be* a few 
Iibres a little* le)nge*r, there will always be a large 
number that are mueh sheirter, the variation 
ranging from fufl length to as low as ^ in, in almost 
all kinds of eeitton. 1*1 k* diagram in Kig. S gives 
some* ieie*a e)f the k*ngths eif various cotteins, and 
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the cross (^,irvo serves the, same purpose for the 
diameters. The long Sea Island cotton is the 
finest staple, whilst the short Indian cotton dias 
the coarsest fibre. 

Strength ol Cotton Fibre. Numerous /ests have 
been made of this factor. The strength naturally 
depends ii])on the amount of cellulose in the cell 


ISLAND EGYPTIAN PERU AMERICAN INDIAN 



Fkj S,- Avkragk Lkscjoi.s and of Cotton 

FllHiKS 

wall of the fibre, and as this is a \arviiig (juantity 
in all cottons, and even in any single lihri'. through- 
out its Icngtli, it is only polsibh* to gene^’alize on 
the matter. kS(‘a Island cotton a])pe?ns to bo the 
w'cakest, and Peru\Ian the strongest fibre, though 
both DJiollerah and (omjd-als Indian cottons 
have ’been found even strongei’ than Peruvian. 
Greenwood, at the Manchester Technical (’olloge, 
found that Sakek cotton varied from nothing up 
to \\ grajniiKNN (1C04 grain.s) ami in 2(K) tests 
gave an av(‘i^g(^ strengtli ^)f 5 85 grammes (90 
► grains). 
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Cotton Under the * Microscope.* It* has been 
shown that the cotton fibre is short, thin and weak, 
and* if a fibre be examine<l under the ntioroscopo 
it will be founrl 1o consist essentially of a single 
tube or ctll closed at the outer (uid and growing 
from the surfac(‘ of the sei’d. The walls of the 
tube are v(Ty thin, and consist of an outer skin, 
then a d('posit of cellulose and an internal lining 
of endocrome or colouring matter. The thickness 
of the celluloses wall is not uniform, so that when 
the cotton pod ripens and bursts, the thin-walled 
tubes or fibres rapidly dry and collapse in an 
irrc'gular manner. This produces an appearance 
of a very irregular twist in the fibres, giving them 
a rough surface in place of the smooth (cylindrical 
surface which they have before they are dri(*d. 
“ JSbitural twist’’ is a term frecjiu'Jitly used to 
designate' this jX'culiarity of the' cotton fibre. 
Though microsco))ic in character it is a valuable 
feature in (’otton, inasmuch as it ('nables the fibres 
to olfer a fi'ictional resistance to movement when 
in ccmtiict v\ith t'ach other. The frontispiece 
indic'ates The usual ap])earance of cejtton fibres, 
and also 1 heir sections as seen under the microscope. 


(^HAPTEll LI 

COTTON MILL PROCESSES 

Condition of Bale Cotton. Ra^v eotton, as it 
arrives in the mill in highly compressed hales, is 
in a compact cevndition, and contains various kinds 
of impurities sueh as %and, soil, bii^ of leaf, seed 
scale, and cotton that has been stained in various 
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wayt;. Alsi, tticn' arc iiimimcrablc yhort libicH 
as \v(‘ll as Iarp;c numbers of small (mtan^lcnK'iils 
a-s if several lihi-c's liad ])ocomo knotted toyt'tTu'r. 
All this sns^^csts that the cotton should he cleaiu'd 
and the short and knotty fibres elimiifaf(Ml. As 
all the in]{)urilies are (‘lubeddisi in the mass of 
fibres, (‘leaiiiu^ re(juir(‘s that the eoltori should 


A 



tir.st b(‘ ojM'ned thoroughly if j)osMil»le s(Mij»en(‘d 
as l(^ se])arat(‘ cvctv librt' troru its fellows. Wlu'ii 
this has lii'eti doiu' th(‘ cotton i.> still a mass of 
loose fibres, so that, accompanying the ojH'iiing 
and cleaning proe<‘sses, tlie libn's must be brought 
into some kind of onleivd condition. 

Th(' first ordered condition in eottoji spinning 
is forming tlu' loos(‘ cotton into a flei'ci* and lolling 
it up into a laj). Thislajilu^stlumto be reduced to 
a very small size, such as is seen in a j)H‘(‘(*of yarn. 

In Fig. b is shown a mass of fibres drawn out 
to a line thread of yarn by hand, and it will b(‘ 
observed that the few fibres at 0 aie simjily the 
result of a gradual drawhuj out prorrs.^ from the 
mass of fibre's at A. To give the few libn's at G 
sufficient st-n'iigth for some practical jiurposc, they 
arc twisted tej make them^into a’comjiac.t, yarn 
or thread. 

All the abeivc prow'sscs, in a cott^on miJl, arc 
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done by machwiery, and involve opening, cleaning, 
drawing, and twisting machines. During these pro- 
cesses the cotton is changed from th(‘ slabmfisses 
of tile bale to open fluffy cotton, theii* gathered 
together into a soft thick fleece and rotted up into 
a. lap, and again o])ened out and spread into along, 
wide, and very thin vrb, which is so tliin that it 
can be gathen'd tog(dher into a rop(‘ form callcKl 
a slirer. Tlie sliv(T is drawn out into a gradually 
decreasing thickness called a roving, and ultimately 
this roving is,dra\vn suffici(‘ntly hue that it can be 
twisted or sjjuii into yarn. The series of mac'hinc^s 
for performing these operations ar<‘ shown in Fig. 
10. The order of tlxi machines is indicated by 
arrows, and it will be seen that alternat(^ methods 
are given, this dejumding iijam the kind or (juality 
of yarn that has to be produced. Variations in 
the se(pience of machines are to b(‘ found in 
practice, some of winch arc due cithcj' to a men* 
question of taste or to s])ecial (pialities of yarn 
or special (!ottons. 

The depirimcnis of (he noVZ are usually as follow s : 
Bale room, mixing j’oom, scutching rdom (oftim 
called blowing room), luird room, aiifl spinning 
room. 


rHAFTFK 111 

PRlNgjPLES AND ELEMENTS OF COTTON SPJNNJNO 

Moving Cotton from Place to Place. Bale cotton, 
on arriving at the mill, is usually unloaded by a 
hoist and carried into the bale Toom on hand 
trucks, small* trucks on rUils, trolleys on over- 
head raffs, or even by manual labour.. From 
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their position in the be.le room, the hale;’ are moved 
to some clear spacer and there opened by breaking 



Fr(i. IJ.-LATru’E (Jonveyo^ji. 

the ))an(l^ ])y which they ao' hound and 
removing the jute covering. hA(‘rv paidiclo of 
this eov(T must be picked olT before beginning 
to interfere with tlu* cotton. 

I'rorn this point the eoltoii 
Ingins its passagti through the 
mill. The following sketches 
will illustiate tlu' methods 
adopted to transf(Tth(‘ cotton, 
in its various conditions fiom 
point to |)oint. 

Lattiws. A common 
method of transpoid is by 
means of a travt'llin," lattice 
as in liig. 11. Cot ton put 
on ai .1 is cTari*ied to B and 
th(T(^ deposited as shown, or 
it may be droj)p(‘d into a 
machmo or may lie carried 
forward by other means to 
the desired point. 

The lattices consists of a Pm. i2.-^iELuaTKATiv(i 
closely arranged series of Construction of 
woode^i bars as at B, Fig. 12. attwe. 
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Tliest' bars* a rtv screwed oj- ^otherwise fixi'd on to 
leathcT bands v-l, and there is usually a .s])ace left 
betAV{‘(aic*')nseciiti ve wooden ))ars. As a latt ice i."*not 



Fr.. 

Lattice ('onvkm)k l)nj\ru- 
IN<; TO 1’,A1 U OF Inciinm) 
liATTU’KS 

111 I’iir. l.‘l the cott(Hi 
end of a lattice A to a 
and ( \ w liieh carry it 


a rigid ebunent, it moves 
with a certaii amount 
of vibration, and ibis 
caus(*s some of tlie loosi^ 
ehmu-nts in 1 h(' cotton to 
fall through thi' spaces 
between tin- bars. In 
s(uu(‘ cas(‘s (his may be* 
undesiral)J(‘. so a sheet 
of clos('ly wovi'ii matia’ial 
is 1h('n ])lace<l at the 
back oi th(' bars to closi* 
U]) till' Spaces, 
is b(‘ing taken frean th(‘ 
pair of other lattices /> 
in an ii]>ward direction. 



oit Intkioildmtk Dumping. 


The inclination of this pair of lattices B and C 
may be an^vdliing from a vertical to a horizontal 
position, but \,ho lattice If b(‘Conics unneci'ssary 
as the lattice C approaches a horizontal position. 
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Two (\\ani])l(‘s of lattices are shown i« Fig. 14. 
In the left-hand diagram, lattice A is carrying the 
cottoA and transfers it to lattice* h\ which continues 
the moveiiK'nt in the same direction. If, however, 
the* c(4ton ^ neit reejuired to be^ carried farther, 
the motion e)f lattice JJ is 
re*vers(*d and, as in the* right- 
hand diagram, the* cotton is 
the'n delivervel ovt'r the* e*nd 
of latticH* /f. 

It \\ilt easily be* se'e'ii that 
tlu'se llexible* lattie*f*s (*an be 
use*d in any e lire -ct ion e-ve-n 
at rigid ajigk*s to eae-h otlu'r. 

Fig. lb she)ws mate ‘rial feel 
thremgh a trunk from a room 
above*, falling on t(» a lattie-e* 

L, which carries it away irom 
this point. 

Lattices are alsee use'el to 
e*arry forwvarel othe*r than the* 
raw^ e>r e)pe'n cottom The 
rolleel up fleicce* e)f cottejii, 
alreaely me'id ion eel and called Fkj 15.— Tuunk 

a lap, reepiires to be* unrolte*d, Above 

1 ' ,, , ^ ; Demviokixo on to 

and tlif; imrol^'d j)ai’t must Jjattice Cunveyok. 
be su})]K)rted ov it will fall 
to ])iec(*s. Fig. 10 shows how' this is eleme by 
resting the laj) on a travelling lattice*, the frietie nal 
grip of wdiich holds the lap anel carries it fe)rward, 
thus unrolling the lap. The lattice supports the 
portion unrolled. 

In some cases blocks or jumps of cotttin require 
bo be fed in a certain manner, and spiked bars are 
fixed on teethe lattice as shown in Fig, 17. The 

3 -(5390) 
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cotton is' placed on lattice A, ^\hich carries it 
to the inclined la1tic(' L. 1’he sjhkes S in this 
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lattice carry the cotton upwards, and in doin^ 
80 ])ulls away tin* cotton from the Imlk, and so 
breaks it up into sinaller jiortions 


Fig. IH. — L\i* UNUokij u am> Fi.kcck 
Oatikild Fohwaju) Jiy Komckh. 

Rollers. Hollers are used (.extensively in carrying 
cotton forward in the various machines. The 
sketch in Fig. 18 gives ttv'o examples of the method. 
The laj) L is unrolled by frictional contact with 
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• . . 

111!' Ti'volviii^ i*<)ll(‘r li\ on which it n'stif. As th(‘ 
la]) niirolls, llx* ll<'('cc is taken forward hy a ])air 
of roll( ■IS at F n^Aolvinii: in tlu^ din'ctio!! shown 
In some (Conditions of tin' cotton, sucli as bein^ 
viTV thin or wlaa) soinc action js tcaidinc to pull it 
asmid('r, tl)«‘ lil)r('s must b<‘ carried foi'ward and 
support('d by si'vca-al rolh'rs, sucli as in 10 



Allot hm' examph' is i^ivi'n in Fi^. 20, showing how 
roll(‘rs euidt' the cotton from its loOvSi^ i onditioii 
at A until it is rolhal up into a lap at L. 

Pneumatfi Conveying. Fnrrcnts of air are used 
to a considi'rablc (wti'iit in carrying cotton from 
one ])lacc^to another, but tins, of (-onrse, can only 
be dome aft(‘^ the cotton lias betm ojiiaied out 
s()rn(c\\ha1 . If a suction fan b(' jilaced at one end 
of a lulx' or trunk it sucks out th(' air in the trunk 
and, by admitting air at the other end, tli(*re is 
established a continuous cuirent of air through 
the tnmk. If loose cotton Ik allowed (o enter 
the trunk it is earri(cd along Avith thj current t)f 
air, and may thus be trai»iported over ei^nsiderahle 
distances. Manual labour in transferring cotton 
betAACeii machines may he eliminated by eomieeting 
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tile iatti'T by trunks with suitalily jilaeed fans. 
The efheiency of this pjK aim atic system of earrying 
coiion eitluT along trunks or within a maehine 
itself, (lejK'nds firstly upon tlu* fan, secondly upon 



Eiu 21. - L’.si: OF Stc’TioN KA^ to IUiaw ('<»'iton 'rartui rui 
A 'I’rtL.NK. 

FjU, 22 . — PNEU.VrATlC Slcxion Appliko to a Machtnk. 

Fio. 23 .— Hollkk Cauks I’uoouci.nc a Fi.kia’e Free fkom 
Dust and Sjiort Eiurfs. 

m 

the condition of the cotton, and thirdly ujion the 
distance th(‘ cotton has to travel and the bends 
in the trunk. 

Fig. 21 shows a suction fan whicdi draws air 
out of the trunk T. If cotton be admitted it 
travels in the direction of the arrows and is de- 
livered alon^ the trunk D. It vill be noted that 
the fan A could have a {runk T placed on either 
side of it, and thus draw air from both sides. 
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An example of the msc* of a fan in a niaeJiine is 
given in Fig. 22. Tin* fan K communicates 
alonfj^tlie tube E with a casing F, and this in turn 
contains ojH'nings A and if, nhich form })assag(‘s 
into tlic r< 4 volving cages (J and D res])ective]y. 
The tub(‘ /, from th(' fan is in connection with 
th<‘ oth(‘r end of the cages f' and IJ in the same 
maniK'r as thal shonn. If tlie fan is in operation, 
the cages revolviiig, and loose cotton floating about 
in the s|)ac(‘ A', this cotton will be sucked or drawn 
on to tlu' cages along with t he curnaif of air set up. 
TIjc ajMalures in tla* cages are too small for the 
(‘ot,tf)n to ])ass through to the fan, so it adheres 
to the surfaces of the cages until it j)asses between 
them and is (k'livcred as a loosely formed fleece. 
All dust and short fibres will jiass through th(‘ 
cages and be <‘j«'et('<l at tin* outkd of the fan 
at H. 

An f'Tilarged \ iew of tlu'se cages is shown in 
Kig. 23, Th(‘ air current carrying tli(‘ ctitton 
must be confined to a cautafn direction so that the 
cotton is (h'positcd uniformly on a givcui ])art of 
each cage. ^Jliis is effecttsl by internal dampers (\ 
w hich cover ujilargt* portions of the cage surfaces : 
in addition, leather fla^/S an* ap}>lied to cut off 
und(*sirablc draughts and leakages of air. 

Opening anS Cleaning. Jf a pii'cc of a slab of 
cotton from tlu* Irak* l>c shakrui over a clean shi'et 
of ])aper it will Ire sc(*n that very littk* dirt falls 
out of it. Jf, hfovever, the same pimr bi* opened 
by hand into a loose fluffy condition, still ov(*r the 
sheet of ])apcr, dirt will fall out, and dust will 
appear about the cotton. Optming »nd cleaning 
are, tln'i-efon*, two clos1*ly connected pi’oeosses, 
and one. is almost alw*ays associat'd with the 
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other. An o])('nin^ jirotrss is always the ('ss('ncial 
factor before eleaninf^ (^an occur. 

Mechanical Methods of Opening. The ojx ihng 
of the hal(‘ cotton AAas formerly a laborious manual 
job, and was don(‘ very im])erfcctly, hence arost* 
the nt‘t*('ssity for allowing tlu' t'otton to rest, in a 
stack for sonu^ conshha'able tim(‘ in onhT to permit 
air and moisture* to pe'rme-ate* Hh* mat(*rial and 
soften tlu' ])artially o[K‘n(‘d hard tufts. The 
optTatiori is now done* by maehinery. and in the* 
majority of case's it is (juite* unneee'ssai'v to stack 
the* opeiK'd cotton before* passing it feirwarel. The* 
e*arlie'r machine's we*re‘ a gi-e*at impre)veme*nt on 
hand e)p(*ning, but passing the* e-otton threaigh 
succe'ssive jiairs of streaig sjake'd toothe-el rolle*rs, 
anel having cacli sueetessive* pair e)f rolh'rs running 
at a higlier surface* spe*e*el, diel little* more* than 
le)e)se*n anel (‘iilarge the* slabs of e-otton. This 
m(‘t}ie.Kl e\e'n require*el hanel fee*eliiig anel ])ulling 
asunde*r e)f the* eadton e)n the* IVe'eling lattice*, anel 
a stae'k was ne'ce'ssarv te> e’onelition it. 

Bale cottein is ne)w e»pe*ne*el by the* nu'e'hanieal 
elements shown in Fig. 17 (p. 20) If a bulk eef 
bale* cottein be* plae*e*el e)n the* lattie'e* A it is earrie'el 
inte) cemtaed with the* spike*el ujwight lattice* />, 
the teeth e)f whie*h j)ass ''hreiugh tlu* slabs, drag 
out the libre's, anel carry tlie’in whe're* 

the*y can be* re*move*e]. 

In Fig. 24 we have* a furthe*r ope'iiing e*lfe*et 
dlustrated. It is ]M)Ssible that the* spike*s e)f the* 
inclined lattie^e will e*arry slabs or large* lumps e)f 
cotton or se)me spike's will be* me)re* charge*el with 
cotton than otlu'rs. This ehllicully is [airtially 
ewercoine by arranging ad)e'ate*r or e*ve'ner re)ller E 
near the ujiper e*nd of the lattie*e'. By aelj listing 
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this beater to the spiked lattice ajiy supeitluous 
cotton will be beaten off and will drop feack into 
th(' bulk b(dow. Tlje opened cotton is^stripped 
from the .spik(‘s by a beat(T 0, and may i)e oi)erated 
upon iminediat(*ly by subsequent machines. 

Th(‘ nex^ sk('tch, Fi^. 25, shoA\'s an opening 
element consisting of a cylinder P covered with 



ii’on blades A projecting from its surfaci^. The 
cvlind('r rc'volves rajhdly on its shaft N, and as 
the cotton^ fed betw(*(‘n the rollers P tlu* blades 
strike it and carry it round within tlie casing 
or cover Th(‘ blarV's vary from a straiglit 
radial thi'bugh*varving Ixuit forms, as at *V, so that 
the whol(‘ evlin(h‘r is eov(T(‘d with t}ies(‘ projecting 
knives or blad(‘s. From this ujipearanet', such an 
opening organ is tc'i’mcd a porruplmf rt/IIjicler. 
The cotton, in j)assing from th(‘ h'cd rollers 
is imj)eded by snugs or proj(‘ctions on the inside 
of the cover, ami so r(‘ceiv(‘s a furtluT beating 
by the (lylindcT })lad(‘s. J)uring its fui^hcj' passage 
it meets -with a s(‘ries of bars G, Avith openings 
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between the liUrs, and here it is dragged over the 
sharp (‘dg(^s of these bars and further opened. At 
the sanre time the grid-form of the bars eia))l('s 
Ihe heavy impurities to be 
driven out into . receptach'S 
])la.eed to n‘ceiv(' th(mi. The 
cotton, on r(‘a<‘hing the lowest 
])oriion of the cylinder, has been 
open(‘d sutli(*i(mtly to b(‘ carried 
by a em“r('nt of air (ereat(‘d by a 
suction fan) along ]) and on to 
oth('r ])arts of the machiiu'. 

A variation fj'om t}i(‘ form of 
cylinder in I’ig. 25 is given in 
wbh'h th(' tei'th are 
shortcT and of (;asl iron Instead 
of two fec'd rolliTS as at F, only on(‘ roller need 
be us(‘(l. the other being substituted by th(‘ shaped 
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end of a lever as at Y in Fig. 25, and at. P in 
Fig. 26, 

Another ^ype of opening element is given in 
Fig. 27. This consists of'^ong ste‘(‘l blades fastened 
to arms, an end Anew of wdiich is shown in tte sketch . 
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The blades H may bp two or thijee in number; 
they are inclined on tiu' (‘d^es and strik(' '^(^ry rapid 
blowj^ on th{' cotton as tlit‘ beaten’ (' ^^'e^volves. 
These blows (b’taedi tufts of cotton as it is fed 
between tlj^e roller B and the ])edal lever P. 
The cotton is thus o]MnHnl out, and in its ])assa^^(* 
it is dashed apiinst. the ^u‘id or bars lb, which still 
further loosen it, and enable some im{)witiesto 
dro]j out })et\\een th(‘ bars intf) reec’ptaeles under- 
neatli. A suction fan ])r(Klu(a’s a eurnnit of air 
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which earfTes th(‘ opened cotton in the direction 
D, where it may be dcpositi'd on the (‘ages as already 
explained , 

Yet anoth(% class of o])ening element is illus- 
trated in .Fi^s. 2Sand 2b. In Fiij; 2S the b(‘ater A 
consists of arms projecting from a shaft which 
revolvc's at a high speed within a casing, the.lower 
part of which is in the form of a grid hJ. Cotton 
is placed Avithin the casing through a door, and the 
armed beater set to work. The cotton is well 
beaten uji, and after an interval varyfng according 
to the degree of opening and cleaning required, 
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the cotton is taken out. The dust and dirt 'are 
knocked /)ut by llu' arcus and the projeetious C 
on the eoYCT B, and fall throu^^h tli(‘ ^rid E. 
It will b(‘ noted tliat the cotton is not fed by rollers, 
nor is it struck from the' ^rij) of rolkas or ])edals. 

A similar type' of opcaier in whic*!/ tli(' cotton 
is not struck from a Imldin^ position is shown 
in Fipj. ;29. Here the cotton is fed throuch a trunk 
to an enclosed casing- in which rcvoK(‘s a conicial 
beater. This beater is built up of disc's of stcs'l 
with blad(\s ])rojectin^ from tlu'ir outer edge's 
similar to those of the* porcupine bcatcT alnaidy 
described. The small discs of thi' bcati'r are at 
tlu' bottom, and tfic e(‘tton on cnti'ring tlu' casing 
is at once' opc'ratcal ujeon by the high spc'cd blade's 
and is opc'iu'd out. Owing to the highci’ pc'i'i- 
pheral sjK'cd of th(‘ largc-r diameter discs in llu' 
beatcT a currc'nt of air is set up from th(' bottom 
to th(' top of th(‘ machiiK', and an additional 
suction elfc'ct is providc'd to di'aw tlu' cotton 
along th(‘ passage' /i. As the' cotton lie'comt's 
more open at the lower e'lid ed the* be'ater the cur- 
rent of air raises it ami brings it into e*ontact Avith 
the large*r diamete'r dise's, whe'ce* it is opeaw'd furthc'r 
so that the e'urre'iit of air e'an i-aise* it yet higlu'r 
until ultimately it re'ae'h('s,thc highest point eef the 
beater and passe's along the* passag('*/i for furtlu'r 
tre'atments. (Irids A surround the e-eniical bt'atcr, 
through which impuritie's are* dri\cn by ea'iitrifugal 
ae‘ti(.)i;^ or fall by gravity. 

Although the* cotton has been ojie'iu'd tf) a e_‘on- 
siderable cxte*nt, as compare*d with its condition 
in the bale, it is by no means opem or cle.'an enough 
for our ])uf])ose. More, re'lined me'thods now' 
succcc'd those* already giveai, and in Fig. 30 is sheewn 
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a sffbot of cotton L fc(l Ix^twccn a ^rollcT F and 
a iixcd platt^ D. A cylinder T covered »illi saw 
teeth is n'vxdvin^ rapidly, and as tlu' cotton ^oes 
over tlu! })oint N tlu‘ saw teeth ])ass through it 
and tak(‘ it away in very small o])en fleecy tufts. 
Mot('s and ^th(‘r impurities an* knot^kcfl off tlu* 
t(‘('th l)y tlie st(*el strips M. and other inpiuritii's 
and short iibn's iiass through the griddefU^asing 

Fig 31 
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G. This action may be com|>ar(‘d with that of 
the saw gin (Fig. (»). A furth ‘r n^fiiumumt in 
opeming and cleaning is carri(*d out by passing 
this cotton betwe(‘n two surhtcc's cov(*r(*d with 
innumerabh' iiiu* ])oints wire, th(‘ two surfacixs 
being srt very close to ('acli otlu*r as in Fig. 31. 
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The part C t/'avels very quickly, \\'l)iLsi F moves 
very slcf^^dy. It is readily seen that tlie cotton 
will })e opened out into a state of individuai fibres, 
and tliis is done so effectively that for most 
purposes thcj cotton may be eonsi^lered to be 
sufficiently opt^iu'd and cleaned ready for other 
process('s. There aF-t‘ still considerable quantities 
of nep-, or very minute knotty entan^hMuents of 
fifues, and also a lar^e amount of short fibre's in 
the cotton, so for hiiijh class work another opeaiing 
action is iTit/’e)du(‘('d as illustiate'd in big. 3ib 

A cylinder T (only a ])ortion is shown) carries 
rows of needles, ('otlem is fed along F, ami at 
intervals is gri])|)<‘d or ni|)|)(‘d lu'lueen IIk' ends 
of N and T and hi'ld firmly. The needk's of the 
revolving cylinder j)ass through the ]>?(>tru(ling 
cotton and o])en it thoroughly, and also eh'an it 
by the comiung aetieai of th(‘ m'cdh's whidi remove 
all the short fibres and jk'jfs. 

Mixing Cotton. It has aln'ady b(‘('n uKuitioned 
that cotton is stacked after lieing opem'd from 
the bale and before i>assing it througli any further 
opening process. Jn th(' (‘arly days of Jhe industry 
the main object of this stacking was to allow the 
cotton to rt‘Cov(T a mor(‘ natural condition aftcT 
its severe ]iressing in the bal(‘, jiarticiularly as 
hand-opening separated the cotton very inqxT- 
fcctly. In addition to this, it was found, as 
varieties of cotton multijdied, that the cotton 
was not uniform in colour, staple, (tleanlini'ss, etc., 
and also that varieties of cottons could be com- 
bined to obtain tints, strength, cheaper or dearer 
yarn, etc. ,A11 thesis factors make it necessary 
to mix cottons thorougfiily in ordcT to obtain 
uniformly the desired product. A stack pf cotton 
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is l)uilt up of layers of various haloft anti cottons, 
and is then conditioned or alJt)\v(‘d to rest for a 
period* Wlnai us(‘d, the col ton is rak(fl down 
from top to bottom of tlie stack, and the mixture 
is passed tln'oufrh t.}i(‘ opening jatxH'ss. 

Drafting or Drawing Processes. W(' hav(' seen 
that an almost solid fdock of cotton fibres in th(^ 
form of a bale ultimately Ix^comes a loiig thin 
yarn or tlircad (‘learly tlu* tibi-es have bt'cn 
drawn out to obtain this effecl. If a piece of 
elastic is subjected to a jmll it vill b(*com(^ longer 
and thiniK'r, i.(‘. it has btx'u drawn out. It wall 
‘not remain in this condition, but if a grou]) of cotton 
fibre's are pulk'd gently in the' same way tlu^ 
individual fibre's will flidi' ovtT i-ach e)thcr anel 
WT can thus draw' eait the fibre's to a longe'i' length 
and a finer e)r thinner e*ondition. Owing to the 
shortm^ss f)f the liluv.s, this drawing e)ut (‘an only 
be done graelually and in stages. The opening 
methods have show-n that a short length of cotteai 
fed to the opeaiing organ caif be beaten into a long 
length. Currents of air will also draw the opened 
fibres into Jpsnge^r lemgtlis, as we have* seen in the 
preceding notes. On (‘xamining this drawing out 
action, wx' sec tliat it is effected by moving the 
fibres for\fard ipore quickly than they are delivered. 
Revolving cylindrk^al surfaces are the chii'f means 
of obtaining this attenuation of the fibres. These 
are knowm as draw'ing rollers, and one pair of 
rollers feeds the cotton to another pair of rollers 
which run at a higher surface speed. Fig. 33 
gives a general idea of this method. The bottom 
rollers, D, E, F, are fluted in order ®to grip the 
cotton and they are drifen positively. The top 
rollers, A, E, P, are driven by friction through 
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contact * will/ the cotton that is In'in^^ carru'd 
forward. The surface s]K‘cd of E is hi^hci* Uian 
that of*/), and tin* surface sp<‘(‘d of F is'ln^dua' 
than that of E. Cotton is f(‘d at J/, and is tak('n 
forward vintil it nsichcs K, when it af onc(^ hcLiins 
to ))(' taken toi'vvard 
at a <jiiick('j’ I'alt', so 
tht' ljl)res art' draA\n 
asunder or slide ovt'r 
each ot hei’. This 
straiirlitens them and 
t( n(!s to set them 
])aral]<‘l tt) each otlu'r. 

Ki(!. :{3 — DuAwrNf. 1(0111,10 A similaraetioii t(»k(‘s 

Prudim r, \ Loncj It. I iM It place between tile 

roll,.,' F ,u„l !■:. 1,,.- 
caus(' F runs much Tm)r(* (juiekls than E. Tlie 
consc(]Ucnc(' of this ai-tion is tlad the cotton 
d(']ivorcd at N is thinner than th;d fed at J/, and 
also that tlu' tibo-s are in a straiuhti'r aiul more^ 
nearly paralk'I state* 

Doubling. The etforts to luing tlu* eliaotic 
rnaiss of fibres into sonu* orde'O'd condiM.)n, such as 
a tieec(‘, lap, we*!), sliver, roving, and yarn, ai'c 
successful in their ros}>eej(iv(‘ obje'cts, but there is 
an unusual de'goM' of irri'gularity in ^la* thittk 
and thin ]>iac('s which abound rn all these' stagers. 
Mechanism lias not yeA be'en de'vise'd to obtain 
regularit}' by a single* jirocf'ss, he^neie* unifeamity 
has to be oldaine'd by the eeistly me*thod e>f repeat- 
ing ])rocf*sse*s. S(*v(*ral lajis, slivers, rovings, or 
yatns arc “ dejub'e*d ” or ceuiibiiu'd together so 
that there «;s a chance |)f thick and thin places 
neutralizing each eithe^r. The more* slive'rs that 
can be doubled tog(*th(T the greatei' the* c'nances of 
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reoularit.y, thoui*!! th(‘rp is a,h\ays the pos.^^bility of 
a run of lliiek or thin ])laces eoniin^^ to^a^her. In 
aciuaa*! 111.' nu'thod of .lou))lint,M‘esulls in iv^nilanty. 

In hia. 34 three laps air shown. If tlu'V air 
all nmori.'d fnLa'lher and earn.'.! forward th.'y will 
all he sup.'rinipos.'<i at -1, and in this condition 
th(' thick and thin placc^ will he jiartially iwutral- 
izcd. Th(' tine.' thickn.'^s.'s ]>as^ through the 
inaehin.' /» aii.l eni.'re.' ai T a< on.' thickness 
('(jiril to tlu' thu'kiK'ss of on<‘ of the ^)ri,a>'ad la]>s 
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and mud, more ,v-ulav it, llii.'kucss (hnn any oitP 
of the otitriiial laps. , 

In flic satii,' «ay ilm Sites iu Fi<r. :>•> af<-^ eim- 
hined at A, |>axs through the machine /k and 
{‘inerm' at #in a more r('.Lmlar condition as a sinale 
sliv.'P It will he se.ai fr.mi this that 
is a proc<‘ss th.' very opi^fisitc' of drmrin(j. so lar as 
attenuation t-* eoncenu'd. 

Ordered Forms of Cotton. (oHon can h(' tea 
to a machine continuously for relati\ely lon^ 
periods, and consiapiently the machm.' will (l^iver 
the cotton continuously without a hri'ak. When 
the cotton is ^iveii an ordered form such as a 
fleece, sliver, roving, etc., it r('(fuir(‘.s to he trans- 
ferred to other machine^^ and must, nierelore, he 
in a form and size suit, able for carrying about by 
manual Itlbour. 
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Tn the (uise of the fltvce it is rolled uji into a lap 
weighing about 30 11)k., and can b(' eaTTi(Hl to otfuT 
niachiiK'S. 

Th(‘ sliver is in the 
form of continuous 
L ro|)(‘ of v(Ty loose fibres, 

about J in. to 1 in. in 
dianietcT, and is coiled 
np into a. can some- 
thing like t Jiat shown in 
Fig. 30. Tlu' coiling 
Via — P^,^N Vn w ov c(»nnnen(‘(‘S at the bot- 

Smmcii (’i.iLt-a) IN' V ('VN. torn of tlu‘ can (', and 




Fig. 37 . -T'ANriAi- 


th(' latt(a* is gradually 
Idled l)y th(‘ sliver being coiled 
as shown. By withdrawing the 
(Mid L, th(‘ wlioh' of the sliver 
can t‘asily b(‘ drawn out of the can. 

As the sliver is drawn down to 
a thiniKT diameter it is too light 
and weak to b(‘ (ioik'd into a can, 
so it is wound on to bobbins. 
These bobbins (roviijg bobbins) 
consist of a woockm baiTi'l, and 
th('. roviim is wound on this in 
cylindrical layers as in- Big. 37. 
The bobbin barrels have no end 
flanges, so the ends of the winding 
arc built up in a conic;al form as at 
T ; this enables the bobbins to 
be caiTied from one machine to 
another Avithout damaging the 
delicate roving. The final form 


Section OF Fully- ^hen tHo roving has been spun 
WOUND Roving . . • i-u ” 

Bobbin, mto yam IS the cop. - 
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Twisting. It will readily l)(‘ Kecaf that^wheii a 
series of sliort film's, siieli as cotton, liave been 
drav^ii'out to a very small (lianiet(T, f^ay orie- 
sixtc'ciilh of an inch, witli the fibres all lying in a 
fairly straight ])ositioii hmgtliwise of the roving, 
the roving will he very weak atid ('asily broken. 
It is so A\('ak that it would searet'ly lu' possible 
to wind it on a bobbin in spite of tlie vtTv dedicate 
adjustment of the nu'chanism us('d for that ])iir- 
})ose. If, however, this w(‘ak roving lx* given a 
tew twists it is strengtlu'ned eons’lderably by 
binding the tibres togetluT. Frictional resistance 
between tlie iibr(‘s then j)re\('nts them from sliding 
over ('aeh other. VVluai the roving has been 
reduced l>y “drawing'' t») the re<phsite thinness, 
in stages, it reedvf's a. final twisting consisting of 
many twists jxu' in(*h which transforms it into 
“ yarn.” This final twisting is termetl “ s[)inning,'’ 
whilst ‘tlu* other twisting mentionetl is merely 
incidental, to ('liable tlu' roving to lx- unwound 
from (jne bobbin and wound on to anoth('r. 

Methods of Twisting. Exjienments with narrow 
tape arc' us 4 *bd to illustrates tlu' twisting (‘ff('ct of 
various jiic'ces of nu'chanism. Take' a short 
spindlc' as in Fig. 38, w ith a w eight W at onc' c'lid. 
Make a sfet at^the other end, ()r use a ring to fit 
tightly o^a'r the (‘nd, to hold the tape'. Then if 
S be held suspended by the tape and the' w^eight 
W be revolved, the tape becomes twisted — one 
twist for every revolution of t he s])indle'. If this 
twisted portion be now wtiimd on to the spindle 
and a further length of matc'rial be take'ii, another 
length of twisted tape is produced. •Substitute 
a roving for the tape, and \\v have a very ancient 
spinning process. 

4 — ( 5390 ) 
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It will be seen that the end of the tape in Fig. 
38 could be fastened anywhere along S ; it is a 
mere convenience to fasten it to the end. At A, 
in Fig. 39, the material is shown fixed to the 
middle of the spindle S The spindle 
is also shown driven by a band and 
wharve. If the material is now 
pass(Hl thi'oiigh an eyelet at the 
end of ail arm E fixed to the 


1 



Fio. ;^8. 

IlI.USTRA'IIN’O 
THE pRLNCiriE 

OF Flyer 
Twistisg. 


spindle E, 11h' othtT end X being 
held in one position, the re solution 
of the spindle vill twist the material 
between .1 and A. The arm E 
be bent to any sluqie without 
altering tlH‘ action, and in Fig. 30 
((') the arm E is shown lunt— yield- 
ing a recognizable form of fiyc'r used 
in the earliest mechanical methods 
of S])inning, the princ*iple of which 
is still us(‘d extensivel}^ in cotton 
mills for putting twist into rovings 
and yarns. The. arm E can be 
pendant or invertc'd. 

Although Fig. 39 shows only one 
arm as the essential feature in twist- 
ing, it wi?l be realized that as this 
arm revolves it will be unbalaruH^d, 


so another arm is placed on the opjiosite side. 
A further h^ature to be observed is that, as the 


spindle revolves, the arm E in Fig. 39 (C) tends 
to fly outwards by centrifugal force. This limits 
this type of spindle to comparatively low speeds, 
and is thus an important limiting factor in 
production wherever it' is used. 

A modification of the flyer type of twisting is 
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seen in the ring and traveller meth(9d. Referring 
to Fig. 40, the material Y to he twisteS comes 
from the rollers and is threaded througli* a bent 
piece of wire T (called a traveller) whi(4i clips over 
a fixed ring Ji, and is free to move around the ring. 
From the traveller T the material passes to the 



spindle 8. When the spindle revolves it tends to 
wind on the material Y. As this material is only 
being delivered at a certain uniform rate, the pull- 
ing effect on Y would break tht material were it 
not for the fact that the loose traveller yields to 
the pull and begins to move round tiie ring R. 
For every revolution thftt the traveller makes 
round the ring there is a twist put into the material 
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Y. There is' practically no limit to the speed at 
which tdH‘ travc^ller can he driven I'ouiid the ring. 



Flu. - 10 . 1<JN(3 A.M) TkWKII.KH TwiSilVU MiailAMSlW. 


Tile next illustration, Fig. 41, n'jiri'sents an 
extri'inely old l)ut a, vi'rv ingcaiious ini'thod. The 



drawing j’l'pnwnts a 
s])indle >8 oti Avlh(;h some 
material lias, been Avoimd, 
This material is con- 
tinui'd np the spindle to 
tilt' ])oint P, -and from 
h(T(i got's to t-he rollers be- 
yond A\ As the spindle 
revolves it naturally 
attem])ts to winrl on the 
yarn 7, but owing to 
the inclined jiosition of 


the spindk^ and the fact that the spindlt^ is tajiered 
to a fairly fine jioint the yarn begins to slip over 


the end, and every revolution of the spiKtlle results 
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in this sli])])iiig ovct of tlio yarn, f^ach tlie 
yarn slips oA(a-, a twist is pnl into it, so that for 
cvfTV W'volution of tho spitullp a twisi is*])ut in 
th(' niatorial )". As tlio s])in(llt' is a ju'rfectly 
plain j)ice(‘ o* (“vliiKlrical sIch'I witli a wharvo for 
drivin^f it, then* is in this case also practi(‘al}y no 
limit to thr sjKaal of th(^ t\\istini>[ prof(‘ss. 

Winding. In rollinj^ a flc('(;c into a lap tho 
riK'thod shown it) Fiij. 20 fp. 21) is adojiti'd. As 
the s|K“('fl at which it is wound up is uniform with 
th(‘ sjhhhI at which the II(‘(m*(' i^ delivaTtnl it is 
sirnjtly turru'd round at th(' raO^ of th(‘ rolhu's on 
^'hic:h it O'sls. 

(V)il(T windiiiii: has already hcen (explained 
(p. 34), atid this spt'cd is also uniform. 

On winding materhd on to a hoh)»in or cop in 
cotton niachin(‘ry a dilh'riait scl of conditions 
exists. L('t S, Fi^. 42, he a s[)indi(‘ or bobbin 
on to whi(‘h is to be wound mat(‘rial uniformly 
deliven'd from A. 1'h(‘ s])co<l of th(' spind)(‘ S 
must be such that it wall wind on th(‘ material Y 
at exactly the sam<‘ speed as that at which it is 
d(hver(‘d byi«th(' rollers A'. As the material is 
put on in laycu’s Ihe bobbin becomes largiT in 
diameter, so that ultimately it. reaches the large 
dianK'ter f. d^his large dianu'ti'r must also run 
at a sp('('d that will wind on exactly at the rate 
delivered by rollers A, but one revolution of F 
will wind on vaTV much more than one' ri' volution 
of S. Fo wind on at F, therefore*, we must have 
the , surface sjwcd of F ])recis(‘ly the same as it w^as 
at S. This clearly means that, the full bobbin 
must revolve much slower than the em^y bobbin 
in order to wind on the material. The variation, 
of course, must be made gradually as each layer 
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is addc^l from the empty bobbin S to the full 
bobbin F, This is equal to saying that in winding 
on material in any form the surface speed' of the 
surface on which the inat(‘rial is ^^'ound must be 
uniform. To obtain a uniform surface speed on 
a varying diameter we must vary the rate* of 
revolution. 

Methods of Winding, Two metliods are adopted 
in cotton spinning macliiiuTV to vary gradually 



Remain Constant Ah TJtii ,kok V'aiiyino Speed. 

INO Diameter Jnt.'reases. *i 

the rate of revolution of a bobbin or spindle. One 
method is by means of' cone drums asi, shown in 
Fig. 43. If th(‘ cone drum marhed A revolves 
at a uniform rate it vill drive the cone drum B 
at a varying rate according to the position of the 
strap connecting the two drums. By suitable 
mechanical arrangements the strap 8 can be 
moved gradually from one end of the cone drums 
to the otheiT’ as a bobbin is enlarged by the addition 
of layer upon layer of «material. 

The other method is by means of a qpadrant as 
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skeicfiod in Fig. 44. Tho object *is to drive a 
drum I) at a varying sp(‘cd. Let Q be a bar 
centred at G ; at attaeh a book to tvhicli is 
fast(‘ncd one end of a chain which is wound 
several tinier round the drum D. If w(5 now 
cause the bar Q to move* through part of a 
eircie to the dotted position, and at the same time 



Fjo. 41, — Quadrant Okmi roh Vakyikg Sim^kd. 
move the drum D to th(‘ ])ositioii E, we shall 
find that a length of chain (‘xists between the new 
position (if A at N and the new jxisition of the 
drum at E. "Lhis length of chain has clearl}" 
become unwound from the drum, and in unwinding 
it must have caus(‘d tlu' drum to revolve. 

If the chain attachnunit at. A is moved ujiwards 
along the bar Q in a serit*s of steps and, at each 
step, the bar moves to the dotted position at the 
same time that the drum D mdves t^ E, it ■will 
be found tliat t he amount of chain unwound from 
the drum will be less at each step. In Fig. 44 the 
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extreme iipwaVd movement of the chain attach- 
ment is to tli(' point H, and it will be seen that 
when ij»'inov(‘s to h\ and the drum 1) mov(‘K to 
the hm^^th of ehain unwound is eonsichu’ably h'ss 
than wIk'Ti the chain is attached t^ tlu^ lowest 
point of th(' bai‘ at A. 'I’he drum 1) is thus 
made to n^voive at a \ar\inp; speed, deptmding 
upon th(‘ ])osition of the ehain between A and 
B, being ()uiek(‘st winm tin* ehain is at A and 
graduallv becoming slower as th<‘ hook travtds 
up the bar to B. By arranging suitable gearing 
on the shaft of th(' tlnim D, the spindles 
may be driven and, as a cop increases in diameter/ 
its Hp(*ed is rcnlueed in the correct ratio, it may 
also be pointed out that as a cop is built up from 
an initial ])arallel lay(*r to a v(‘ry conical layer, the 
circular movement of th(‘ (diain attachnumt on the 
bar gives th(‘ necessary variation to the spt^ed of 
the spindl(‘ n'quinsl for Avinding on a conical 
surface. 

The for(‘going methods of opening, cleaning, 
drawing, doubling, twisting, and winding are 
all incor])orat(*d in cotton machinery", anrl gen- 
erally two or more of the eleuK'Uts are found in 
a single machine. The next st(‘p will he to show 
the various complete maeinn(‘s and, if th(< previous 
chapt(‘i-s hav(‘ l)e(‘n r(‘ad carefully, it will t)e a 
comparativ(‘ly easy inatt(‘r to follow the descri[)- 
tions given to each machine. A host of small 
details, both mechank^al and optu'ative, arc* associ- 
ated with cotton machiiUTy a])art from the main 
element, such as g(*aring, driving, amount of draw- 
ing ivquiroii, sizes of rollers, setting of rollers, 
and adjustments of distances to set the various 
elements apart from each other. 
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dlAITKIl IV 

COTTON (}TNS 

The inachiiK' illustrated in Ti^. 45 consists of a 
series of circular saws. S, mounlc^d on a shaft, at 
some fixc‘(l distance apart, the*. s])ac.c Indwc-fn the* 
saws bein^ ])artialiy <)('cu])i(‘d by ])latcs ni* bars P, 



Seed cotton is fed into a hoppcT sf)ac(‘ ( ' by lattices 
or by hand, and this cotton falls into ciontacitf with 
the })rojecting teeth of the rapidly revolving 
saws. The teeth of the saws catjh on the clustered 
and entangled fibres, and these arc' canned forward, 
but the seeds cannot folfow as tiiey arc' blocked 
by the bars. The fibres are simply torn from 
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the seeds, and these latter drop through grids 
below. *rh(‘ fibres are carried round by the saw, 
stripped" by the brush E, and carric'd by lattices 
or air currents tt> suitable repositori('s or to the 
baling press. 



Anpther gin ext(‘nsively us(‘d is the Macarthy 
gin, a section of Avhich is given in Fig. 46. As 
will be seen it incorpoiates the element shown in 
Fig. 5, The tapjiing effect for removal of 
the seeds is obtained by the crank and lever P 
and J. 
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CHAPTER V 

MIXING AND BLOWING BOOM MACHINERY 

Bale Breaker. Fig. 47 r(‘pres(‘ntK a typical 
machine for breaking up the hard slahlw lumps 
of cotton as taken from tlie bale. Th(' hale^cotton 
is fed on to the lattice F and carritd into the 
hopper part A to the spiked lattice B, The 
roller C, called an evener roller, rt‘|poves super- 
fluous cotton, whilst the roller I) ck'ars or strips 
^the cotton from the. lattic(^ spikes and knocks it 
on to the lattice below, whence it is taken to the 
mixing stacks or to the opener. 

A good deal of dust is caused by the agitation 
of the cotton, so a fan K is ])rovi(h‘d to draw off 
the dust through the opening and trunk L. 

Mixings. Tf the cotton is made up into a mixing 
stack, it is ])assed from the }iop])er bale opener 
to lattices which convey it td its r(‘f|uired position 
in the mixing room. A mill gem'rally has tw^o 
or mor(‘ (jualities of mixings, so that the lattices 
are subdivn^ed, and by r('V(‘rsing tlaan or depositing 
the cotton on cross lattices it can be canied to any 
required , stack or bin. Fig. 4.H gives a good idea 
of such an arrangement. Four mixing bins are 
used and the cotton is carried from th(‘ bale opener 
to the mixing room above by vc'rtical lattices. 

Instead of lattices, the cotton may b(‘ taker^ from 
the hopper bale opener by a pneumatic system 
along trunks and de])osited where desired. 

Hopper Feeders. The loose 4nass of cotton in 
the mixing stacks, or asjit emerges from the bale 
breaker, requires to be fed to the opener in some 
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reguJar ajid iiniforiii luaiim^r. this 

^vas (lone })y spn'adinji; a <>;iven (5f ecdton 

over u certain leng:th of lattiia*, hut o hopper 
feeder is now used (‘\elusiv(‘ly. This machine 
is shown in Tig. 41). The maehiiK* is similar to 



Fic, IS.- - 'i'v’pK'Ai. L.\y-(»ci (IK .Mi\i\(i Bins .anij 
Lattjcks. 


the bale opener, but not so robust, and the sc'ttings 
an‘ more delicate. The uniform baa! to the opener 
takes ))laec at H. A variety of diTails diller from 
those shown in Tig. 41) on comparing difbaent 
mak(Ts' machines, but tin* type is constant. The 
cotton is fed by a trunk from a room above or by 
a lattice d(‘hveringinto th<' hopjier. S^to]) motions 
are apjilied so that the nftichine can automatically 
be stopp(*i and started wlien full or nearly empty, 
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or to stop and start with the machine to vvliich 
it is feeding the cotton. 



Fr(!, 41> -- Ax'toai \TK' HotTi:R Flkkkr Skrvikc; Tin-: 
Oj’kni rt. 

Openers.^'A variety of opening eloinonts fiave 
alreadVj^bec'n dcscribi'cl, and also tlie nuvans of 



Fio. 50 — Lay-out of Opening Machines. 


conveying cotton,' so that the following drawings 
only need a brief explai^ation. 

Vertical Conical Opener. The essential feature 
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of this machine has been given in J^ig. (p. 27.) 
The machine may be fed ])y hand, by Irunk as 
shown in Fig. 50, or by laitict‘s. Tlie cot' on may 
be delivered from B, Fig. 29, in 8c*vei‘al Avays. 
One inethod.is shown in Fig. 50, wIktc Hk' cotton 
is drawn along a dust trunk C to an opcaK'r E. 
Alternatively, the cotton may pass through one 
or a pair of cages. A cage and lattice of this type 



Fio 51 — (lAcjii AND Lattioe roll Ct.eanivq and 
Deuveuino Ovkn'KI} Cotton. 

is shown in Fig. 51. A pair of cag(‘s is similar 
to those sh^m in Fig. 22 (p. 22). 

Exhaust Opener. At E, in Fig. 50, the cotton is 
fed to an exhaust opener, a mor(' detaik*d view of 
which is given in Fig. 52. The cotton in passing 
down the triinlJ K, is divided, a portion going down 
each branch tt) beaters F, and from there through 
a fan G, A^dlich throws the opened cotton through 
a passage H towards a pair of cages. Be; 5 <"ond 
this point it may be made into a laj) or be 
subjected to a further opening by a bladed 
beater, and then formed into a lap. d 

Horizontal Opeiiers. The building up of a 
machine irom the elements already described 
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can be dearly setni in this type of ()])tnicr, as illus- 
trated \n J^5gK. 53 and 54. TIk' cotton is fed* 
through th(' ho])p(T feeder to tht‘ ofunen lattice 



1^10. i>i» - Pxii/vrsi On.NLJi A\r> I'aih oi' (’aok 


andontUroufrl, r..ll.Tl<. Ui,. lar«. ]H,reupii.e 

cylinder l„,,tcr 1). As ahva.ly descrii.ed, this 
takes tli(‘ cotton khukI thrcH'-cpiartias of the 



Fto. 5 ; 5 .— Kortzontai. OricNKu with Singlu Bkatek. 


circumference of the cylinder, and the opened 
and^deaner cotton is thim dra^^n along the passage 
E to J^he cages and formed into a lap at K, as in 
Idg. 53, or passed through a second beater of the 
bladed ty]%f^ and then on to the lap part, as in 
Fig. 54. Abundant oj)(‘?iing and cleaning surfaces 
are a feature of these openers, and it may be 
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interesting to n()t(‘ hoM, in Fig. 55, a similaj effect 
is obtained ])y a diiTenait arrang(niH'nt of the 
passage*?? and })y striking the (iotton downwaids 
inst(‘ad of uj)\\ards as in the previous ('xainple. 

T!ie eleim4its composing \'arioiis opening 
machines can be combined in a variety of ways, 
eitiu'r dir(vtl\ oi- by trunks. 'I'luse e<tmbin?^tions 
d(*p(‘nd UjK)]) the degna* of dirt or impuritie's in 
the cotton and on the* length ed the* stajeh* Le)ng 



PlO. r)4 - TloTtlZfWTAl. OVEXKR WITH PoHCUPlXi: AND 
JU-ADDD BeA'IEHs 


fibivs reM]uire me)re* de*lie'ate* tre*a1nu'nt than short 
fibre's, whilst elirty cottons are sulejeeteel to a 
longer etpe'ning and ede*aning,])re)e*e‘.ss tlian clean 
cottons. 

It is on the opene'r that the cedton attains its 
first orde^rcel eonelition and is fe)rnu*el into a lap. 

Scutchers. A se-uteher is sim])ly an opemer in 
which, at pre*se*nt, a blade*el beater is generally 
used as oj)*nin<^ oigan ; more efficient e) 2 jeration 
woulel 1)0 obtaiiKHl by using a suitable porcupine 
beate;r instead of a bladed beate*r. Fig. 5() gives 
a section through a scute*her. 

The scutcher is fed with laps from the opeticr 
and not Avith loose cott-on as in the 0})cner. 
Generally four laps are placed on a feeding lattice, 
*and as they unroll they pass in a fourfold thickness 
, through the feed roller t(f the beater. This is 
an equalizin^f doubling effect. Th(‘ beating action 
.v -(.s3yo^ 
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lias *ilready been ex})lained {f<ee Fig. 27, p. 26) as 
well as other features of the machine, f’ig. 56a 



sliows a ])oreu|)ine beater in.'^tead of llu' usual 
two or three bladed b(‘aler. 

Regulating Feed Motion. F}k‘ cotton in tlie laps 
is imperfectly ojK'fied, notwithstanding the severe 



Fio. 56a. POKCUPIKB IiE.4.TKU I'Oll SciJTUHEIl. 

treatment to vhich it has alreiidy been subjected, 
and it is in a very irregular condition, so a special 
regulating feed motion is alu^ys a <^)rominent 
feature of the scutcher.* This motion is also 
used exteiiiively on the openers but, as in so many 
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phases, of cotton s])innin^, it is m'C(‘ssarv 1o r(‘])('at 
processes ])efore even fairly satisfactory r(‘sulis 
can t)e obtaiTU'd. 

The regulating luolion, Avhich is oftc'U called a 
piano motion, consists of a scu’io'i of levau’s or 
pedals placed cl()S(‘ tog(‘ther along the width of 
the iiiachine directly under the fet'd roller which 
is in fixt'd ht'arings. The pc'dals art' fiilcruinctl on 
a knife-t'tlgt'tl rail, anti liavc a long extt'iision. 
As the cottoTi passt's bt'twt't'n the fet'tl rttller and 
the pedals, thf; thick aiul thin ]»ar1s t>f tht' cotltni 
cause the pedals to fall or rise, anti st) t*aust' tht^ 
opposite movenu'iit at thejr tdht'r taitl. Thes*^ 



Fio. 57. — PiAso Motion Kut Hh<.i'i,\TiN(. Fkicu. 


mt)vements of the long arms of tht* y)edal lovers 
are averagt'd hy ct)Upling the It'vt'r t*nds, in pairs, 
hy links in a tlt'sctmtling st ries, so that ullimatt'ly 
the final link only is attectt'tl, and its movement 
represents the avt'ragt* of all the ])eda1 movt'intaits. 
If the averagt* movement sln)ws the fet'd to he 
too thick or too thin, flit' final link, actuates a 
lever which moves a strap along*' a pair of cone 
drums, and st) causes a sIowti' or a faster ft'ed to 
be given in order to compensat-t' for the thick or 
thin average feed. The motion is an effective 
one for giving regularity in the length of the lap, 
but it has no efft'ct on the regularity of width 
of the l»p. Fig. 57 shows how the in’egularity • 
of the feeding laps n»:)ves the pt'dal ends under 
the feed roller. 
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CHAPTF.R VI 

C’AKOlNc; 

Tht: ojK'iiing iiiui ck'ninns; iiuu'lnneTY liithorto 
illustniti'd has ('inplovi'd vtTV (‘oarso, and, one 
iniglit say, crude l)catiug organs so that there 
is no ddticultv in understanding tliat a very 



thorough o[)ening and el(‘anitig process is still 
necessary. • Thjj'^ piT)e.('ss is called (‘arding, and 
the machine used is called a card. An illustration 
of a card is given in hig. 5S in section. 

The description may h(‘ bri(‘f, as the opfuiing 
eleiiK'iits have already ])ecrj deserihed. The ‘lap 
from tlu^ scutcher is placed behind tin', card at .d, 
and is takt'ii forward ])y th(‘ feed rolh'r D along 
a disli plate, (i This dish jdafe exteftds under 
the feed roller and is s]ia])Al so that as tlu^ cotton 
passes bctmKTi the roller and plate it emerges 
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over the plate into the path of a rapidly revolving 
cylinder (taker-in) covered vith saw teeth. 
These saw teeth pass through the h'd sheet of 
cotton and detacli the fibres singly or in small 
tufts. These fibres are carried round, and as they 
reach the opposite side a large cylinder F, (jovered 
with 8 multitude of fine wii-e points and running 
at a high surface S])ced. strij)s the fibres frf)m the 
saw teeth and carries them uj) wards until they 
are met by gnotlnu' surfaces of firu* ])ointe(l nires 



Fkj. 50, — ^OiAaiiAAi Kke'HJ',.se-ntjn«} Flats and Card 

Ci'LINDLJt. 

which are .set very close to the (‘ylinder vir(\s, so 
close in some cases as ,„’M,Tth of an inch. This 
upper series of wire points co\'('rs ^he cylinder 
over a third of the cir(aimf(‘renc(‘, and it is built 
up of a s(‘ri(‘s of iron strij)s called //«Av, as in Fig. 
69, each covered with win^ ])oints isitlso shown 
in the upper right-hand of Fig. 58. All the fiats 
are carried at each end by a chain, so they form 
a flexible chain drive, and art' supported by 
an adjustable surfaces called a flexible bend. They 
are constantly moving at a slow- rate over the 
cylinder surface ^in tli(^ same diit'ction as the 
cylinder. 'T''he cotton passes between those two 
wire-pointed surfaces, afid in doing so it is opened 
thoroughly into its individual fibres. 



CARDING 


AftSr passing the flats, the fibred are met by 
•another cylinder called the doflcT {see Fl^. 60) 
covered. 'With wire points set very close together 
and very near to the cy Under. Here the fibres 
are deposited *on the doffer, which slowly (;arries 
them away from the cylinder. This has the effect 


Fio. (iO,-- DoKJi’Eii Kkmomnc Fig 61. —Comb Stripping 
Fibres FROM C^i) Cylinder. from DorrER, 

of condensing the; iibix's on tlu^ doffer owing to 
the differirnce betwx^en the surface sjieeds of 
cylinder and doffer. As the doffer brings the 
fibres to th(‘ front they are stripp(‘d off its surface 
by a ra 2 )idly reciprocating (*onib, as shoAvn in Fig. 
61. The cotton comes away in tlic form of a thin 
web. This web is sufficiimtly thin and fragile 
to bo gathered together and ]>a.Hsed through a 
funnel opening, as in Fig. 62, 1^) rollers 7?, and 
from here it is passed iip>*ard as a rop(‘, or sliver 
to the coilejf which winds it into the can M, in a 
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inaniipr alo'ady (l(‘S(Til)p(l. X'arioiis details of 
tliis iiiacliiiK' luivo Imh'ii given in tli(‘ iiK'ehanu'al * 
elements {('ha|)t(‘r Ilf) so it is unn('e('s^ary to 
repeat them henc It. may be added that, a eon- 
skk'rable quantity of dirt, short hires, iieps and 
imjmrities are nmioved by tin* tak(T-in, i)y the 
flats, ,and by th(‘ eylindf'r. The wastf\ as it is 



Fto Hi,- -PrNVHi. \M> llui i.i.us Foit.uiNt; \Vi;n ivTo 
Sl.I\ KU 

termed, bt'comi's emlx'dded in tlu' eylintha* wires, 
and has to b(‘ brushed out frequently ; the dotfer 
also has fibres and dirt pr('ss(‘d into its wires, so 
these re(piir(‘ eh'aning. The flats, .do hot retain 
much dirt or fibres w ithin tlu* dt'pth of thiar wires, 
so that they are n'adily el(\aned of tlieir surface 
waste, by a stri})pijig (!omb w'hieh is in constant 
opertttion as the flats travel round. This is shown 
at P in Tig. 58. 

It wall hav(‘ been Jiot(‘(l that the card has been 
the niean,^' of doijig several important things, 
apart from its o))ening and cleaning functions. 
It has produced two im'W' ordered ednditions of 
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t}i(‘ (lottoii, viz., ii w('l) and a i-ojK’-fonii (*allal a 
•hliv(T. H has also i(hIuco< 1 the thick l*laiiket 
fl(H‘(*(‘ iif the form of a lap, to a loos(' thfek rope 
fonn to tlu' <‘\tent that 1 yard of tin* kij) lias 
beeonu', say, *100 yards of ropi* oi- sliver. This 
attenuation or draxiin^ of the cotton is the ^Tiaitest 
that occurs in any sin^h* niaehiiu' in a cotton^ mill, 
and it is eilVeti'd by the excess surface sp(‘('d of 
one organ ov(‘r th<> one that precedes it. 


(TIAITEH Ml 
imWVLNO i<'K\Mns 

The essiMitial features of a draw frame aie shown 
in Kig. ()!}. TIk' slivi'r cans that havi' been tilled 
up at tli(' card aro jilaei'd Ixtiind the maehim’, 
and the sli\(Ts from each of,,say. six (aiiis an‘ led 
sid<' by side through th(* guide piati' ,1 over sjioons 
li, through a ])air of rollers (! and 1) and on to the 
four pail's (^f drawing rolliTs F, Cf, //, and J. 
From the front rolk'r d, the six drawn-out slivt'rs 
are conibiiK'd into one, and art‘ jiassed down the 
funnel gui4e 7^, to the ealmidiT rollers and thence 
into th(‘ eoiler. 

Three impoitant opiTations are peitormi'd 
during the passage of tli(‘ cotton tlirough this 
machine : (1) TIk' four lines of rolkas are drawing 
rolhu's, h(‘nee the name of the maehjne. The 
surface s[)e(‘d of J is usually six liiiK's th(' surfaee 
Sfieed of F, if six slivers are^passei^ through. 
This means that, the resulting sliver from ^ draw^ 
frame diffeFs litth* in siz(' from one of tluveard 
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sliver8*fe(l to it. This is the draunng action of 
the macliine. (2) As the fibre's are drawn ’apart 
ov^er eadi other t)y tlie drawinj^ aedion are 
straij^htened and laid more paralle'l to eaeli other, 
so that “^dj'a/dnjij ” results in pamlJrUzntwn of 
the fibres. (3) There is also the* douhliiig process 
whereby six slivea-s an* combined into one, after 
each has been drawn out to six time's its orijj;inal 
length and one-sixth its original area. Tlu' result- 
ing single sliver is e>f the' same' size as e'aeh of the 
en’igirial slivers, but is much more ivgiilar and 
uniform. 

• Slivers are ele'lie*ate' pie'e-e's e)f e-otton anel are 
easily brokem. If a slive'r ])?'e'aks, it must be* ])ieced 
together at ejiu'c, otherv\'ise the* maelune' vill only 
take five' slivers through, and eonse'e[uently there 
will be' an irregularity in the' linal sliver. The 
operative' may e*asily ove'Hook breakage's, so auto- 
matic stop motions are a)>]h('el whmli stop the 
macliine' imnu'eliately an end bre'aks. 'I’he use 
eif the speeon le've'rs is for this ])urpos('. Each 
slivc^r neu’mally [)ass('s ove'r a speK)n and de'presses 
the spoon ei^l, but when a slivc'r breaks e)r a can 
runs ('m])ly the tensieuj ew pre'ssure e'xerteel by 
the', slive'r is re'juove'el, the s])oe)n e'lid rise's, and its 
other are n •fall'^ into the ])ath e)f a r(*cipre)eating 
lever and holds it fast. The' arm S which e)])eTates 
the reelproe;ating k'ver ee)ntinues to viiiralc', but 
as it cannot move the part helel l)y the spoon it 
must hft, and in deung so kne)cks off a catch which 
holds the stra]i fork. A soirn'iehat similar stop 
, arrangement is jmivided at the' front of Ihe 
machine connected to the funnel *L, throfigh w Inch 
the sliver passe'S to thej cofler ; a bicakage e)f the 
sliver here 1^111 alsei sto]) the macliine. 
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T)i(' ])r<)C(*ss*of (Irawin^^ may Ix^ R‘|)('at(‘ir 1 wo, 
^n- four limos on other ^imilar maeliiues, 
the pur'iiose heiui^ to parallelize the iihre ami 
attain n'enlarily hy n'pealed douhlin^s. ddie 
drawing action in tlu‘ draw franu' is nsixl .--oh'ly 
to paralh'lizf' the iihres. 


CllAPTl^ll Vlll 
COM in: us 

In th(' pr(K‘(‘sses al^ndy d<\seri})cd the eolton has 
})(‘(‘n 0 [>em'(l and eleaiuxl hy \arious inac'hirK's ; 
it has been doubled ri^peatedly in dinejHmt ways, 
and the tibri's have Iuh'ii su])j(‘eted to a very 
considerable drawing action in (U’di'r to attain 
some degre(‘ of parallelization. Tliis may be 
sufheieiit for soim* yui’posi's, liut for otlim-s, all 
this rejieatixl manijudation has l(*fl the cotton in 
an imsatisfav'tory condition. TIh‘ eolton must 
still be subject ('d to a furth(‘r (xunbin^ proei'ss to 
eliminate short and eairlv (ibn's and to arrange 
the fibres in a far more manly paralhd condition. 
Th(‘ machine for tliis purjiosi' is th^’ eoifdx'r. [Ip 
to tills stage the cotton is in tiu' form of a sliver. 
Th(' maehim* about to be used requires the cotton 
to })(' in th(' form of a lap, so \\i‘ must combine 
a Diwnber of sliv ers side by side and loll thmn into 
a lap. This ojieration is jierformed by a Derbi/ 
doubler or ,4hrr lap niarhinr. A numbei’ of slivau’s 
side by sid# are no* suggestiv(‘ of evenness, so these 
laps are ])as.sed through •drawing rolliTs and made 
into very thin she(‘ts. 8(‘veral of th(‘se*thin sheets 
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louj^th at a tifop, a ]>air of nippers close on life sheet 
and, t?s they hold it., eoinbs on a revolving eylinde? 
pass through the ]m)je(4ing cotton and cionib out 
all loos(‘ libn's. WIkmi th(‘ net'dles liave passed, 
a fluted ])ortiou of tlu* eylind<T Jfollows, and a 
roller is Iowitcm! on to this fliit(‘d ]iortidn. At the 
sanu^ time the ni|)|)(‘rs oj)eu so I hat th(' movenuait 
of the eylinder and roller draws out a certain 
})orliou of the eond)ed cotton, which is carried 
forward ludwecMi tlu* roller and ])i(‘ced on to the 
end of tlu^ pnwiously (amdx'd ])ortion winch is* 
turned back for this jaupose. 'Pliat jrortion of 
cotton which has tretm combed an<l d<'tHch(al from 
the ri'st of th(' fle(‘c(“ may drag wit!) it sliort fibres, 
so the c(»tton, on being takim forward by the 
detaching rollcTs, is dragg(‘d through a comb 
which is lowered irrto its ])ath at tht' correct 
moment. This comb (toj) comb is tli(‘. t(Tm used) 
frc('H th(‘ tail end of t.lu‘ comlxal cotton from loose 
and slmrt fibres. Tl^e various intcrmitbait actions 
are contrcilled by earns and special gearing. Very 
accurate adjustments ari' neci'.ssarv for any given 
length of fibre, ami the timing of the commence- 
ment and finishing of each action must be done 
carefully. ConsidiTable waste is taken out ami 
is coll(‘ctcd to b(‘ used for lower qinalitw'S of yarns. 
The combed product of tiu' machine is in the form 
of a web of a thin and silky ajrpearance. This 
web of cotton is gathoAid into a shver by 
pa.ssing it tlirough a funiiei and, as the machine 
produces several of these slivers, they are all 
j)ass(Kl together through drawing rollers and 
drawn ou^. into It single sliver which is coiled into 
a can. 
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CHAITEJI TX 

FLYER AND lUHiRIN FRAMES 

• 

The essential feature (if thes(‘ inaeliines is a draw- 
ing proec^ss, i.e. to reduce tlie thick sti\(M- down 
to a very tfiin (;ondi!ion termed a roving. ^VIlen 
the sliver is D^iuee'd in thickness and correspond- 
ingly haigthene'd, it cannot conveniently he coiled 
in a can. so jt must lu* wound on a*hohhin, and 
ill Older that this may lx* done it must 1 h^ given a 
•slight amount, of tvist to stnaiiithen it. The 
twisting of the roving and winding it on a bobbin 
ne(*essitate several nu'chanical device's, wliieh 
rather ov'crshadow tlw' n'al ])urpos(‘ of the machini'. 

A ge'tH'ial VK'W of tlyer franu'S is give'ii in Eig. 
05. Cans full of sliver are plaee'd at tlu' back 
of tlu' machine, and the sliviTs are le<l fj*om these 
cans to tht^ rollers tli rough .Avhieh tlx'y jiass, and 
by Avhich they are drawn out to, say, one-sixth 
of their original size. Id'oiuthc rollers this much 
thimier ro'g^ng is led to the top of tlu' flyer, and 
passed down one of tlie arms of th(' latter which 
is made hollow or tubular. Afti'i* a twist or two 
round a ^wivyl h^ver or ]m‘sser at the lower end 
of the flyer, the roving jiassi's to tlu'. bobbin on 
which it is wound. 

The cotton is now in another form of an ordered 
condition, for it is wound on a bobbin, and ^hese 
bobbins can be cairried about and freely handled. 
The amount of drawing or dmjt effected on the 
shver has not, as a rule, made flic resuiting roving 
fine enough for spinning jlUrposes, so the operation 
must be repeated on another or even on two or 
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tlirce ()lh('r iKiachinos dI' exactly tlu' same ty])C, 
Iiisteafl of sliver cans, however, \\(' now have* 

n t 



bobbins, and these ai‘(‘ aiTan^^ed on a eret'l in tiers, 
as shown tn Fig. 'lib. 

As the roving is redu<!ed in size in (‘ach machine 
the bobbins an^ smaller, and a somewhat smaller 
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uiachijif is us(‘d. Sj)ecial iiaiiU'S lulvc' ))mi givc'ii 
(to the series of lly frames such as 1st, sli^hlKT ; 
2nd, int;u“mediat(' fly frame; ,‘Jrd, rovini? franu'; 
4th, jack fram(‘, or fine 
]'ovijig frame. For fly ^ ^ ^ 

frame ‘llu* term Hpcnh r is 
freqiK'ntly us(‘d in some ^ 

districts. B 

A conv(‘ntional view of \^|Tl j 
th(‘ gearing of a fly frame 

will enable one to trace ' 

out the various mo\(‘- ^ 

iMonts of the machine. I 
In the first place it must 
he observed that the 

fly(T always revolv(‘s at m J \ ) | 1 

a constant s|)e(‘d and the / | ) 

rollers deliv(‘r roving at 
a uniform rate. In ordej’ ^ 

t(( wind on this roving, II P 

the bobbins must revolve P 

a littl(‘ faster tlian th(‘ 
spindh', and as the bob- 
bin getslargcTin diamet('r 
its spi'C'd is I’cduced 

gradually,* but, never to ^ I ^ 

the spindle speiai. It 

bo soon {n.iii Ibis k,, Cukh, 
that the bobbin is always 
leading and drawing the roving on to itself. 

The gradual reduction of tlu' sjxm^I of the bobbin, 
as it is built up, is effVrted by ilu' cone-drums in 
Fig. 67. The strap connecting the ctai('-drums 
is raov(Ml along from tlu* large dianK'ter of the 
top cone-ditim to the small diameter. As the top 

(C- -(5:'9(>) 






Fig. 67. — Gearing of Flyer and Bobbin Frame. 
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coiKi-aruni is liio driver, this cliaiige of the strap 
will cause a reduction in speed of the bobbins 
wdiich are driven from the ])ottom coiTe-drum. 
The cone-drums are curved in outline. The 
necessity for this sliaj)e arises because a layer 
of yarn on the emj^ty })obbin iiicreasi's the diameter 
by a certain ])roporlion, hut tli(‘ same layer put 
on a full bobbin increases tb(‘ diameter by a far 
less proportion. A familiar exam[)le might be 
used by saying that a pc'uny added to a penny 
doubles it, but a penny add('d to twfdve pennies* 
increases the amount by only one-twelfth ot the 
(ciginal amount. Since the ]')i‘o portion ate in- 
crease in the dianudcT varies for (‘aeh laycT added, 
the cone drums arc* gi\en a eurvt‘d form to meet 
this condition. 

The spindles revolve in stationary footste])s, so 
the bobbins arc* raises! and lowered by means of 
the bobbin rail on wdiicli they rest. The move- 
ment of the bobbin lail is ellected by gearing, 
and th(‘ to-and-fro movement* by putting the bevel 
wheels U (Fig. 07) altcTiiately in gear with the 
bevel wheel JJ. This reversing gear is operated 
by a building motion at (/, which has a trip action. 
The catches shown in Fig. 07 ar(* tripped earlier 
after eaehdayet of coils by Jneans of a lever rack, 
the fulcrum of which is alU'red at each lift. This 
causes the* r(*versal of the l)obbin rail to be earlier 
each lift, and consequently the lift is shorter, and 
a conical-(*nded bobbin is obtained. 

In conjunction with Fig. 07, a set of diagrams 
of the gevaring is given in Figs. 08-71. These 
show how each element is driven from Hie driving 
shaft of the machine. 




Roller Driving. . Fig. 69 .— Spintdle Dj 
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(CHAPTER X 

SKLF ACTING MU EES 

Pi' will flaw b(H‘n s(a‘n tfuit tlK‘ lly frame is quite 
(lajiafile of twi.stin<]^ th(‘ roving, and tlu^ read(‘r 
may reasonably eoneliub' that the ro\'ing eoiild Ik' 
spun into yarn on this hind of frame. As a matter 
of fact, this method was fornuTly usi'd extensively, 
' Imt it is now eontined to low numlxTs in cotton 
s})innnig, though in flax and jut(‘ most of tlic' yarn 
is S[)un on th(' flyer sysPmi. Th<‘ final twisting, 
after the roving has been rerlucicd or drawn down 
to a suitably small size, requirc's a large number 
of twists, and this naturally nuNins that the flyer 
must revolve v(‘ry rapidly. Centrifugal force 
causes the sti'ongest imdal arms of a flyer to 
spi*('ad out when the flytu' r(‘vol\Ts at a high 
s^KH'd, so for this and other reasons this method 
has been abandoned. Tnventivi* minds s(‘t to 
work to develo]) a method of sjiinning yarn without 
the use of a flyer, and tlu' self acting lyule was th(^ 
ultimate, outcome of th(‘se efforts. Its ('ssential 
feature is to twist, a certain length of the roving 
and, aftei‘ this operation is com^dc'ted, to wind 
the twisted length on to a siiindhc This is 
probably the most ancient method of spinning 
but., in order to apply it to a productiv(‘ machine, 
the intermittent o})eration necessitatc's a peculiar 
type of construction and an ingenious set of 
mechanical movtmients to ])erform tlu^ various 
actions. ‘ ' 

Owing to the fact th'at tlie fly frames are now 
not used for more than a limited dra'wing effect, 



>^ELF MULES 


7 ;^ 

tlio LUlit' is siipplietl with (lra\\iiii( rollers so that 
one of its f('aturcs is to allemiat(‘ the roviitg. A 
sini])le (^liagraui will sulfiec^ tor a. laief (le^eri])tion 
of the niaiii fim(*iions of th(‘ niaehiiie. Jii 72 
the fjobbiiis from tlie fly frame ai'e placed in the 
erc'ol, an(l from heri‘ tlu^ rovings art' l(*d 1o the 
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roll(TS U ^h('ri? they are drawn out into a much 
fin(‘r roving. From the front rolha- tli(' roving 
is fixed t o tlie spindle S. These s]>indles an^ carried 
by a movaf)le structurt^ ealh'd a cairiage A", which 
can travel to and fro along the iron rails /I fastyn(‘d 
to the floor. The carriage may contain over 1 ,0d0 
spindles, spaced, say, ins. ajjart. Motion is 
imparted to the tin drum T ^ftich, b/ means of 
a band, dri^ms the s[)indl(^*at a. high velocity, say, 
10,000 r(ws‘ ])(T min. The spindle Ixang jxTfcctly 




74 


COTTON SPIN NINO MArHJNERY 


hakiiced and liavin^i; no arms or other ])r()jfcti()ns, 
pan iro drivaai at this hi^h sp(‘(‘d. As alrcadyC 
e\])lain(*d ttu* nA'oIutions of the sj)indle,will put 
into the roving: a (‘orr(‘spondinj^ minilx-r of twists. 
Simultaneously with tJie turning of ilu' sjiindles, 
the rollers R iK'gin to (ieliv(T the roving, and the 
carriage eommene(s to move away from the 
roll(M‘s. Thes(' thre(‘ moveiiK'nts eoiitinm' until 
the carriage has mov(‘d through a distance of, 
say, f)4 ins., nu'asured from its starting point n(‘ar 
to the roll6rs. ?>y the tiim^ it has finished this ' 
outward run the sj)indl(‘s will hav(' revolvc'd, say, 
2,000 times, so that th(‘ 04 ins. str('teh(‘d l)('tw(‘(ci 
the rollers R and the s|>indh's will contain 2,000 
tw'ists or about 21 twists in (‘V(‘iy inch of its l(‘ngth, 
a degree of twisting that lands all th(‘ fibres 
togeth(‘r, and giv('s strength to th(' yarn. Auto- 
matically the eaTTiag<‘ m)w begins its r(4 urn journey 
back to the rolhu's. and during this return journey 
the twisted or spun yarn is wound on to tlu' sjfindh's 
through th(‘ medium bf two wir(‘s A’ and R operatcfl 
through th(' arms or fuller si(*kles O' and H 
fasteiKHl on th(‘ fuller rods J and K, by a special 
builder or shaper to be h(‘r(‘after (h'seiibed. The 
two movements of tlu' carriag(‘ are alternately 
coiitinuous as long as the maehim^ i,s in i'ction. 

With the above main facts before us we can now 
(‘uter into fuller (h'tail, and to assist in this direction 
the four following diagrams hav(‘ been prepared. 
Fig.^ 73 rc'presents th(‘ spindles at their nearest 
position to the front rollers and the carriage 
is just commencing to mak<^ its outward run. ^ 
The rolh'jO are dfVjvering roving, spinning is taking 
])lace, and the yarn is ^ree of the two falkT wires 
E and F, 
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shown in diagram Fig. 74, whioh appan^ntly is 
the as Fig. 78. No am)ws, however, are^" 

shown, 'indicating that for this Tiionient, no motion 
is taking j)lace as regards the carriage aiifl spindk's. 
Another motion, Itowcver, conu^s into ^ action 
whereby a chain 0 is wamnd on a drum* and pulls 
down the lev(‘r A keyed on tlu*. falkw shaft J. 
This'lowers the faller wire F, and at the same tiim; 
the faller wire F rises. Simultaneously with 
these movements of th(‘ faller wire's, th(i spindles 
arc rev('rsed in dirt'ction so that we* now liavc the ’ 
conditions rejwe'sented by Fig. 75. The' action 
just described is tewjne'd backing-off. It wiil 
1)0 observe'd in t'ig. 78 that wliiist' s])inning there 
must be a serie's of coils of yarn on the spindle 
from the cop to tlio S 2 )indle point. Jn Fig. 75 
these coils have' disapjH'areel, due' tee turning the 
a])indk's backwarels, which natui'ally unwinds 
the coils. In e)reler to take up the slack which 
w'ould otherwise be fornu'd by this unwinding 
action, the' faller wire E moves downw’ards as 
the yarn is unwound })y the spindle, and the faller 
wire F moves u])wards at a rate to the yarn 
in tension. Th(' wire F is k(;j)t in the ])osition, 
shown by the tensions of, say, I, ()()() strands of 
yarn, balancing a series of weights binding to move 
the faller wore still higlu'r. 

Backing-off having been completed in tlu' course 
of 2 to 8 seconds, changes occur in the driving, 
and we liave the conditions as showm in Fig. 76. 
The can'iag(' commences to move in towards the 
rollers. The spindk'-s revolve; in the same direction 
as when sfyinning,' but at a very slow rate and the 
yarn is thus wound on <the spindles. Backing-off 
has only lowered the faller win* E t(J the upper 
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end of Wk; cop, or, as it is called, the iihse of the cop. 
Iil'ho wire E must now guide the yarn on t^ the 
cop, so jhat we g('t a nicdhodical foi’ni «on our 
spindle for find her handling ; the wire is, thorefort;, 
moved downwards hy another fuece of mechanism 
termed* a y>aprr, which operating through a link 
L (.SVC Fig. 74) moves E down to N at a quick 
rat(‘, thus producing widely spaecvl coils on* the 
cop, and then slowly u{)wards again, giving a 
series of (*losely woun<l coils on the. co]) surface. 

• Mechanism of the Self Acting Mule. Mechanism 
is provided foi* Ihe following series of operations : 

To driv(^ th(‘ (airriag(‘. on its outward run. 
(2) To revolve ih(‘ rollers. (II) To driv(‘ th(* spindles 
at a high rate of revolution. (4) To stop the 
carriage. (5) To back-otl’. ((5) To comu'ct the 
fall(T rod 1 with the sha])(‘r. (7) To drive tin* 
. carriage on its iinvard run, atul to j’evolve the. 
spindles at a suitabh‘ s})eed to wind on tlu'. yavn 
in the form of a (V)p givcm to it hy the sliaper. 

of Carrlatjc dnrhuj Hpimiiruj. The 
carriage is moved on its outward run as indicated 
diagram matie.aliy in Tig. 77. A shaft called th(' 
bach i^lmfl gex's th(‘ full length of the muk'. On 
it arc jhux'd lielically grooved drums B, round 
which thct ban;ls are wound. These hands are 
connected to bowls A on the carriag(\ The back 
shaft is driw'.ii from the fi'ont. I’ollej- R by gearing 
as shown. A caUdi box on the back shaft is used 
to disconnect, the back shaft from the front roll(T 
when the carriage* has bivn drawn out. ft will 
^be seen that the drum or back sliaft scroll B will 
pull the carriage out, and that anotiier band 
unwinds from the other sVlc of the scroll. This 
acts as a chuck, and also assists in returning the 
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back shaft tlio carriage makes its* inward 

run.^ Since the carriag(‘ is entirely nndc]' tlu' eon*^ 
trol ofttlu' front rollcT during spinning, tjie move- 
ment of the carriage c-orresjwmds to thc^ surface 
sp(‘ed of tlu^ front roller. It fr(‘C|uent]y happens 
that it is d(\sirab1(‘ to stretch or draw Hu ■ yarn as 
spinning takes ])lac(‘. TJiis is do!ie by moving 
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th(' carriage at a rate slightly in excess of the 
surface s])eed of tlu* front roll(‘r. This extra 
movement is call(‘d the <jai}L 

Movement oj the (Wrria(/e dnrim/ Winding. Tliis 
is the inward run of th(‘ carriag(;, anw* is almost 
invaria])]y designated dmivimj-up. Fig. 7S will 
convey an idea of tin* usual method. A shaft 
D is (Iriven t)y a ro])e }>iill(‘y from the countershaft, 
and through b(*v(‘ls it drives th(‘ vcTtical shaft 
y. On this shaft is plac(‘d a. conical friction clutch 
F, M’hich wluai in gear will driv’^e tlu? shaft on which, 
the scrolhi ar('»keyed. These scrolls have spiral 
grooves ranging fT’om » small diametcu’ to a large 
diameter, and back to a. small diamldcr. Ropes 



J^KLP ACTINCJ MUT.ES 


79 


are fixed to the small diaiiKdor ol tlie scrolls, and 
^ne ro]x% B, is fastcmed to tlu' earriasfe a(.t, T, 
The rev(dulion of tho scn)ll dotted in 7S 

draws tla^ earria^o inwards. Th(‘ other scroll 
iinwnnds its ro])(\ and as this rope is attached to 



Fi(!. 7S.--Mt)VJi>iLNT OJ. Skli A(:tin(, Mviac ('Aj{ifn(ii!; 

DCRINC, \\ INDLNC 

the carriage, the two scrolls k(‘ej) tiie (Carriage 
under control, I’he scroll with tlH‘ j’ojx* or band 
f ' is usually calhxl th(‘ clurk sc?‘oll,as it ('ffectually 
])r(‘V?‘nts tlc' moment imi of the carriage' from 
overrunning Mie pull of the band B, ivom the 
drawing-up scrolls. 

The use^)f a scroll for drawing up is in order to 
start tlu' heavy mass of the carriage' at a slow 
rate, and gradually to iiuax'asc' tlu' s])eed until 
the middle of th(' strete'h ; fiom lu're the speed 
will decre'ase^ graelually until the band is on the 
smallest dianu'te'r as the carriage sto])s. "An 
arrang(‘meiit of level's and links is used to put the 
friction clutch F in and out of gexir, tb 4 cse l(‘vers 
being operat'd by the* carriage as it gets ne'ar to 
its extreme positions. 
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In many cases the shaft I) is fitted a fast 
andjoose pulley; when this is done, the frictioiP 
clutch 'is not n(H*('ssary, the siarting aiul stopping 
of the scroll shaft being performed by moving the 
strap on to the fast or the loose ])ulh‘y by a strap 
fork acted upon by sonu' projection on the carriage. 



Spindio Drirhuf (hirinij Kpinnivg. The spindles 
revolve at a v(Ty high s])eed during the twisting 
process. Th(‘ earriagi', containing the spindfes, is 
moving outAvards, so a strong rop(^ or band is used 
as shown in Fig. 79. Th(‘ main shaft of the mule 
is S, (tailed the rim shaft. Whep thi* belt is on 
the fast ]>ulley F, the shaft is dt'iven and also the 
grooved rim [)ulley R fastened on it-s (md. An 
endless band kej)t taut by the* guide pulleys G 
is threadc‘d round the j)ull(5y if, over guide pulleys 
G, *P, and F, and ov(*r the jjulley on the tin roller E. 
The large rim pulley R runs at a high speed, and 
the tin iriller revolves faster than this since E* 
is usually much smalkT than R. The tin roller 
drives the spindle through a small bfmd on to the 




Fic. SO, - Diuvino duhinx: 


Dnvhg die Hinndlea diirhg Windi'ng. An 
indirect method is used to revolve lh(^ spindles for 
winding tlie^ twisted yarn that lies between the 
spindles and rollers when the carriage has com- 
pleted its outward run. Jleferring to Fig. 80, the 
carriage X is drawn up by the scroll band A as 
already explain(‘xl. A rope B is fixed to the 
carriage at K, and passes over a loose guide bowl 
H, back to the front of the machine, w'here it is 
* wound several times round a grooved# drum 0 
keyed on a shaft, and tlieq passes to the carriage. 
As the caiTwge moves to and fro in its cycle of 
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openilions, tHc ))and B causes the driiui* G and 
its sj^aft to iwolve. On the shaft of G is keyetip 
a sinalW’]K‘(*l which ^(‘ars into a tootiied ^^uadrant 
V attaclu'd to a long arm centn'd at J, and cairy- 
ing a S(irew B on which a nut N is threaded, to 
the nut iV is liooked a chain w'lft(‘ir passes 
round a drum M on the carriage. A wheel L 
on this drum gears with a whet‘l P on the tin 
roll(T sliaft. T]k‘ tin roller carrk's tlu* small 
bands driving tin* s])iMdl(‘s, 

I As the Airriage makes its inward jam through* 
the pull of the scroll band A. the small wIk'cI E 
turns the quadrant and arm in th(‘ same {lii-(‘cti*)H 
as that in whicli the cari'iagj* is juoving. TIk' nut 
iV, hovv(‘ver, moves more' slowly than 1h(‘ eai’riage, 
and as a conseipienee' the' drum M must yield 
by being pulled round by the* chain (\ This 
motion of the drum M is then transfej'i'ed to the . 
spindles. At the commencement of building a 
cop the nut N is low^ denvn near to the ceuitia' 
and as in this positton it can move* only thi’ough 
a very shoit distance*, the chain tiu'ns the* spindle's, 
say, 80 reve)lutie)ns te) wifiel em the 04 ins. of stretch. 
As the* coj) be)ttom builels up, the* Jiut is raisenl 
up the sert'W', anel may ?*(‘ach anywhe're* from half 
WRy to the to]), this ele])e'neling vy)on jt-he* size e)f 
the cop be)tteun. When at its highest pejsitiejn, 
the cop has a conie-al surface* w ith the* large diameter 
at the shouldcT and tap(*rijig te) the* diameter of 
the^bare spineile se) that this surface* will require 
only about 25 revolutie)ns e)f the spindle to wind 
on the 04 ins. of yarn. 'The- angular movememt 
of the quadrant wm will be abe)ut that showm by 
the angle, E J D. It way be added that the wheel 
P is not fixeel on the* tin re)Iler shaft,* but acts by 
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moans a click ])awl on a ralcht^t whc'cl koy(‘d 
l^n the shaft. Tiiis ptainits the tin drum lx* 
driven foj: s])inninp^ without interhu'iufj; with the 
drum M. A cord passetl round tin* drum M ami 
led to a hanging weight at th(‘ hack of the machine 
raises if.,. weiglit during tin* run-in of tlu‘ carriage, 
so that wlien tin* ('arria.g(‘ makes its out ward i injthe 
weight falls and rewinds th<‘ chain ^'on the drum M. 



FrfJ. 81 JM.us'luvriNti Ki'.i. vm> Fai (, oj. Howl 

AM) l*’<)ltK l’|{(»l)i;< 1 I) 1(\ KciiM'l* Sl I{|''A<'l'; 

The Shaper. We hav(' s('en how the s]>indl('s 
are nwoJvc'd in order to wind the yarn on as it 
|)ass<'s under (he taller wir(\ Tliis win*, liovv(‘vt'r, 
must he mov(‘d so that tlic yarn is wound ovf'r 
the sui'face of th(‘ cop, and it must also he moved 
so as to guide lh(‘ yarn on to new surface's as the 
cop builds oi l(‘]igth(‘ns. The function of moving 
the w'iT'(' or copping falk'r wire* as it is called, is 
carried ouj^ hy, tiu' shape'r. A few pivlimiruiry 
words will make* ch'ar the' method. Suppose that 
a bowl B (Idg. SI) carried by a fork F, is movexl 
along a iixed incline sui'face' S', the howl and fork 
•being kept vt'rtical by a guide' l)racke't. The* 
etlect of ])assing ove'r the* ine'liiie* is that the^ Ithwl 
anel fork are raise'el wlmn passing from the 1st 
to the 2nd pe)sitie)n, anel lowered as fflu'y pass 
from the* 2nd to the* ,‘h‘el pnsitie)n. On re'turning 
from the- to the* 1st ])e)sitie)n, the* bowl will 

7-(=i;w()) 
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rise and then fall. It will ])C seen that wo can 
make the incline S to raise and lower the how^ 
and 'folk in any dof^ree required. In the mule 
we hav(' this arrange* nient. and tlu* guide which 
carries the fork and howl is part of the middle 
component of the earringe or carriage* * sq'uare as 
it is termed. 

Jl 



P'la, 82. — Bowt, and Fork Fki. 811. — Bowi. and Fokk 

Inoperative durtm; in .Action during* 

Sl’INNTNG. Wl*<|.)lNU. 


The howl, being always on the incline, will rise 
and fall both when the carriage! is running out 
and running in, hut the action of the* howl must he 
inoperative wIk'u the carriage is running out, 
and only effective when winding is taking place as 
the carriage runs in. The diagram in Fig. 82, 
will make this clear. The winding faller R is 
coupled -by the arm A, to a freely hanging link 
or leg L. As the carriage runs out and spinning 
is in action the faller wire IT is out of, the way and 
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stationery, and the leg L is made so* that it simply 
tfests against th(' fork F as shoA\'ii. 

Under these conditions tlie rise and faH of the 
bowl and* fork have* no effeet on th(‘ faller wire. 
When backing off lake's ])lace, the' faller wire IF 
is pulleHl down, and this has IIh' elh'et of pulling 
up the h'g L. This k'g is cut away as shown, so 
that when it is ])ulled up it drops ov(t thc^ top 
of the fork (a spring aids it to do this) and rests 
in the position shown in Fig. K3. Th(' carriage 

WINDING -;:-5i<-CR0SSING%l ^ 





Fig. 81. It.i.fstu.\ting .Actual SirAfEii U<Kn ov niii 
Si;i.K Acting .Mci.i;. 


now commenc(‘H its inward run, and all the parts 
shown except the inelim' S partake of this move- 
nu'nt. Tlu' bowl B and fork F rise and, in doing 
so, they lift tlu^ leg L and dejiress the copping 
faller wire' IF. The' faller li'g L in this position 
is silid to be locked bc'cause, for the time being, 
it has becouic [lart of the fork and bowl. A pro- 
jection is ])rovided ou the leg and, as the carriage 
approaches th(> rollers, this extension is brought 
against a stop so that it- cannot continiu' its 
movement. Tin* carriage, howa'ver, moves a little 
further so that the fork and bowl an' moved from 
underneath the recessed part of th(' leg, and the 
leg L falls down free from control, a-nd in (k)ing 
so raises the w inding faller wire IF u}) to the position 
it occupies wdien spinning is taking place. 
Thereafter, the above eyckj^of events is rejx^ated. 

Fig. 84 w^i^l convey a definite idi'a of the actual 
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shaper us(‘(l on ilu‘ mule. The inclined uirfaees 
on \vliieli tlie howl travels are markf'd S and L 
The lonjr jucliiu' /S is a strong bar with su])|)()rting 
pins at each end. Th(‘se pins r(‘st on spi'cially 
shaped platc'S F and P. A short iiu^line L is 
swiv(‘ll(‘{] at an<l its other (aid is 'su})port(‘d 
by middle* plate M. The* tliree ])lat(*s, F, M 
and ]\ are* me)unt(*el in sliele*s, anel are* all eonnecteel 
togetlu*!' A\lien s(*t. A guide* braeke*t 0 prevents 
any lH)rizontul nie)\e*me*nt of the* sha|K*r *8, As 
the* be)wl trav(‘ls freem H to (■ the* falle'r wire is' 
loweTe*el from the nose* to the sheadeler eef the* cop 
anel, as L is short, tlie* yarn is wound on in e'oarse 
spirals, hrom P te» F tlie* beiwl is low<a'(*(l so that 
tlie falle*r wire* rise*s anel, as S is a leaig sleijie*, the* 
w'ire rise*s sleiwly anel guiele*s the* yarn in meire 
cleise'ly arrange'el spirals. The* e*e)p beittean, starting 
as it eleie's eui a bare spinelle*, eir practie*ally sei, anel 
finishing with a. pre)mine*nt eeuiical surface higher 
U]) the sjiinelle*, ne*e*e*ssitate*s an alte*ratie)n eif the 
shape*!' in eirele*r tei raise* the* starting anel finishing 
peiints of e*ae*h laye*r, anel tei l(*ngthe*n the* chase* 
or elistane'e* me)ve*el by the* wire* afte*!' e*ae*h layer 
has bee*n weiunel on. The*se’ alt'e-ratieins are 

efTe*ede*el by the* sj)e*e*ial shajn*s give*n tei the* plat(‘S 
F, M, P. Afte*r the* ceip beettean i^ maele*, which is 
the* feiunelatiein of the* ceip, the* re*st e>f the^ cop is 
almeist. unifeirrn. Jt is simjiJy Je'ngthe*ne*el by 
praedically uniform aelelitiems eif eemieial laye‘rs. 
The parts eif tlie* ])late*s that dei this are* the* straight. • 
inclined jieirtiems. Enlarge*d views of the plates 
are sheiwn in Fig. 85, whe*re* the* plat(*.e are 

superimpdse*d sodhat the'y may e‘asily be ce)m])ared.’ 

The front ])late* F, ‘<5g. 84, carries a nut which 

works on a screw caiTie‘d in lixe'd bv‘arings. On 
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Uk- (‘ti{> of tlK‘ screw is a ratch(*t w’liccl and pawl. 
•As tlu' carriage' cdiik's out, a tinge'r operates the 
})awl aiuj turns tiie sen'w slightly so t hat tali ^Jiree 
plates lno^(‘ backwards, and so lowe'r the' shapes 



boelily. The dith'renee's in the' shape's of tlie plates 
lower th(' ('uds and middle in different de'gre'cs tej 
bring about the' I’aising of the' neese anei the shemlde'r, 
anel te> lengthen the' chase' ew le'.ngth between the 
ne)se' anei she)ulele‘r. 


(TIAPTKR XI 

KiNe; si'iNNlNe; machine 

The ring spinning frame is a euaitinuous ae'tie)n 
e>ne, i.o. sjunning anei wineling are geang on »t the 
same time. The be)bbins fre)m the fly frames are 
placeel in a eread, anei the roA^bigs aW'. led from 
here threjugh a serie's e)frtdrawing redltTS. From 
those redleiil the roving passes through a guide and 
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down to a bent pi(‘ce of wire wliicli is free to move, 
around a steel ring on which it is hooked. The 
yarn is' threaded through the trav teller .wire and 
on to the spindk' bobbin. Thi’ough the centre of 
the steel ring is the spinflle in a vertical }30sition. 
The guide is placed dire(^tly over the' cc'ntre of 
the spindh', and some short distance above it. The 
spindle is jirovided with a warv(*, and is driven by 
a band from a tin roller. Th(‘ machine is two- 
sided, i.e. there is a row of bobbins, rolhTs, spindles, 
rings, tin roller, (dc., on each side of the machine, • 
though the whole machine' is driven from one shaft, 
and one sha])(‘r or hullding motion actuates bedh 
sides. The s])indles are s])ac(‘d a])art, the space 
being dejx'ndent upon the size of bobbin made. 
Fig. 86 will give an id(‘aof the general dis])osition 
of the parts. 

The detail of the rollers, spindle, etc., are given , 
in Fig. 87. There are tlu' usual thre(^ lines of 
rollers for di'afting purpose's. TIk'sc rollers ar(^ 
disposed in an incliiicd position in order that the 
twist can get as n(*ar as x^ossible to the grip of the 
front pair. The tipping up of tlu' rolkTs really 
brings th(^ top roller further over th(' bottom roller, 
and so moves the grip forward. 

The sketch in Fig. 88 shows how the ring and 
traveller are canied. The ring R is of the hardest 
steel, p(*rfect in shape, and highly polished on the 
ledge where the traveller T moves. The rings R 
arc mounted in plates P, and secured by set 
scre\rs. The ring plates are in turn mounted on 
brackets A fastened to the top of vertical rods S. , 
These rock; or pokers are guided by passing through 
bushes B fixed on the rpindle rail (I The builder 
motion actuates these pokc'rs, and s6 raises and 
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lowers Ui(* riTi" rail in building th(*l)ol>[)in. The 
iraveller T acts fis tlu' i^uide for tlu; yarn as the 
bobbin winds it on, as W(‘ll as ])ul1ing lift' leasts 
into the yarn. 

Fig. 89 is a diagram to illustrate' the' |)assage 
of th(^ through llu' lra\ell('r and on to the 

bobbin. The' tuo ('xtreine diamet(Ts of the 
bobbin are' shown, the bare bobbin at H and* the 
full dianu'te'i* at />’. WIk'Ii the bare bobbin S 
revolves, it exerts a pull on the yarn along A, T. 
iWitli the pull in this din'etioii it is flifiieiilt for 
the yarn to nio\(' th(' travelh'r T, henea' tliere is 
a jiigh te'iision in the' yartj wlu'n ^^inding on the 
small dianu'b'i-. When the* large diamettT is 
Avinding, the pull exe'Hed is along 7), 1\ and this 
pull rc'adily move's the' tra\('ll('r T aiound the 
ring R] lu'iiee' a much h'ss tension is now ])lae(‘d 
^ on th(‘ yarn. 

Tlu're is always a h-ngth of yarn Ix'twe't'u the 
travc'ller and th# thread guide', aiul the' high sp»*ed 
of rotatieeii of tlie yarn eau.'‘.“s the' latte'r to tly 
e)utAA'ards tliis action be'ing termed baUoorttnrf. 
This ballejonmg would cause' adjae'emt yarn to 
lash into e'ach e)the'r unle'ss s[)inelle's were spaeoel 
wiele- a])a7t he'iice' jelate'S eu' se'parators are' place'-d 
he'twce'n adjace^it spinelle's to enable' the lattc'r to 
be se't (h)se'j‘ toge'the'r than wenild e)lher\vise be 
pejssible'. 

Due te) the varying tensiem em the' yarn — from 
• a high te'usieen em the- small eliame*te'r e)f the be)bbin 
to a lenve'r te'usion em the' larger eliameter-«^the 
^main ballexming e'lTe'ct is always jmxlucexl when 
wineling em the large elianu'te'r, and in iftost cases 
ve'iy little' balle)oning is to lie* ne)te'd when winding 
on the simdl eliameder, the high tension then 
preventing it. 
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As tlie trav(‘]ler moves round th(' ring «t almost 
tlu'^same speinl as the spindle, the traveller exert^o 
a pn'ssnre against th(‘ ring due to (^entrifugal 
force. This j)i’essure is a necessary one, and in 
fact, one might, sav lh(^ main one to regulate the 
winding ; it acts as a nTarding (dTeet ‘to the pull 
of the yarn, if the centrifugal force on the 
traveller is too small the whiding is slack, whilst 
if the centrifugal force is too great very tight 
winding is jiroduced, and possibly constant , 
breakagf's of the yarn. The weight of the traveller 
is, therefore, an important factor in winding at 
the right tension. It is possible, by using heayier 
travellers, to ncaitralize th(‘ liallooning, but this 
simply m(‘ans that an extra degr(‘(‘ of tension is 
thrown on thc^ yaiH when winding on th(^ small 
diameter of the bobbin. 

Even from this brief statement it may be 
concluded that if the correct traveller, tlu' right 
diameter of ring and (mipty bob!>in are used, and 
the winding is just Tight with a given speed, then 
it will be possible gradually to increase the speed 
of the spindle to a maximum when winding on 
the largt\st diameter, for by this nleans one can 
produce a more uniform tension in the yam 
throughout, the lift. Both mechaniccij and elec- 
trical devices have b(‘en tried to obtain this 
effect, and increased productions are a natural 
result. 

Building Motions. The building motion is a' 
very simple* affair. The essentials are given in 
Eig. 90. A worm (7 drives a wwm wheel ff. On, 
the shaft of // is fixed a cam 0. This cam bears 
against a bowl (‘arriod by a lever L, fulcrumed 
at F. T1k 5 other end of L carries a bowl B, w^hich 
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can 1)0 itiadc to revolve l)y a worm IT and >vorin 
thia worm (uirrying a ratcdiet ydieel^and 
pawl li, J\ As tlie cam (■ ivvolvTs it move's the 



Ft(j. 90.— Thk J-JuiLDiNc Motion or a Kiivg Spinmno 
FuAiM h.. 

Icvc'r L up and down, one of these movenu'nts 
being about three times (piie.ker than the other, 
due to the sha]>e of the cam. As the h'ver moves, 
a chain attaclied to the' bowl Ji pulls round 
another bowf A on the shaft of which is a further 
bowl E. This bowl E is connected by chains and 
levers to the lif^ng pokers of the ring rail, nu'-iition 
of which has already been made. The movement 
of the lover L also brings the ratchet pawl in 
contact witli a stop which moves the ratchet, and 
so turns the bowl, causing it to wind on a little 
of the chain. This causes the ring rail to staft a 
Jittle higher each lift, and so builds up the bobbin. 
The cam C, it may be added, is a ])erfefdly plain 
cam, made to suit the conditions of the levers and 
chains employed. 
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Fig. 1)1 shows tlu' (*.oiinc(‘tions of the Viiildcrlo 
the ring mil. The ehain (> is atlachc'd to ihi' hovfl 
E of Fig. 1)0, and it is obvious from Fig. 1)1 how 
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the|lov ers aiid^(hains raise tlu‘ ring rail T. Tlie 
ring rail falls by virhu' of its own weii>ht, aidetl by 
additional weights on the levd's. 

(dlAFrER XII 

PRACTrCAL NOTES 

Bales. When .bah's aw deliverer! to the mill 
note their condition... W<igh (‘aeli hale 1o check 
the gross wdglits, check tlic ma]ks,''and enter all 
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particiilpj's in th(‘ book. Broak tli(i bands and 
irc'igb lh(‘in ; iak{‘ olT all ibc wrappings and w(‘igh 
thorn, ontoring Iroih iboso itrans also in l4io t»alo 
t)ook. If Iho \v('igbl of bands and of wrappings 
aro excessive, daiins (an lu* niad(‘ out for th(‘ 
dilTerence.* 

Examine the eolton in the* bak* to s('(‘ if up to 
sam])l('. Also not(‘ if the e-ott(Ui is damp.* Jf 
then' ajrpears to b(' too mii(*h nroislure pix'scait, 
t(‘st th(' eolton for tlu' amount of moisture' and, if 
l.‘xcessiv(', a elaim ean b(' made out foi^tht' ('xcess 
()V('r tiu' stamlai'd n'gain 

Joo nuieb carc' eanirot Ik' taken in elearing from 
th(' cotton ('Vt'i'v ])articl(‘ of tlu' wi-aj)})('r. The 
fibres of tb(' tu'tnp, of whieli the A\i'appei*s ai’(' made, 
are a seiions cause' of bad e'uds and irre'gularities 
in the subs('(|U(*nt proee'ssi's. 

. Hopper Bale Breaker. Si't arid knoc'k off when 
a little above half full if fed automatically. If 
fed by hand ru've'r (‘Xe('(‘el the half full e'ondition. 
Fe('d small jiieec's a.nd si'i tlie' evener roller or 
evener latti('(' so as to b(' ('Ife'ctive in kmu'king 
off tne lumjcv cotton that may be taken up ; at 
the same tiibe do not si't so (ilew' as to cause 
jarnbing and bn'akage of llu' spiked lattice' and 
possibly oilier .damage' to the' machine. 

Se(' that tlu* fan is I'unning full sp('(‘d, and Irelt 
not slip})ing, so that the' dust and lly are' being 
taken away, (^k'an the machine free^iu'utly. 

Hopper Feeder. Adjust the ('Vt'ut'i' organ to 
suit tlu' fi'ed ri'eiuired. Set the swing dooif te) 
^operate when tlu' hopjx'r is a littk' above half 
full. Si'e that the' clutche's or sti-a[) ferk of the' 
stop motion acts jri’ompt]^’ whe'n the' laj) emel 
kneecks off efr when the swing boar'el move's. If 
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the hopper is allowed to get too full- (y almost 
empty a very irn'gular feed will result. Do nqi^ 
use '^cotton that is not well opened by the bale 
breaker ; ratluT pass the cotton through the bale 
breaker twice than feed lumpy material to the 
hopper f(‘eder. Keep tlu' mac-hine s.;Wn and 
replace damaged latlis at once. Do not allow 
the spiked lattice to run slack. S(H‘ that tlu^ cotton 
in tlie hopper is fairly l(‘vel in the width of the 
machine and not at higher kna'l at one part 
than at another. Be careful to s(‘i the e\^eneii 
organ ])aralk‘l to tlu^ s])iked lattice. 

Openers and Scutchers. Scrutinize tlie feed^to 
the open(‘r, if f(‘d by lattice*, to see that it is fairly 
uniform in thickness across the width, remembering 
that the penial regulation lias litth* effect on 
irregularities across the width of the f(‘ed. Try 
to obtain uniform la])s on o])eners as well as 
scutchers, and do not think that the regularity' 
of opener lajis is of no importance'. The use of 
two OT' more lines of scutchers is often a necessity, 
not to extract mon^ waste*, but to obtain the 
regularizing effect of the doubling of the Japs. 
Use a porcupine bladed beater on the scutcher in 
preference to the two or threi^ bladed beater. 
When the strap has be'eii set correctly for a given 
wn'-ight of lap, lock uj) the levers so that no un- 
authorized alteration can be made. Never set 
the beater too near to the feed roller. Carefully 
note how the cotton is deposited on the cages, and 
if the deposit is irregular examine the fan and the 
passages from it on each side of the machine. 
Exclude <i?raughts, and see that the leather draught 
preventers are in good condition. Keep the 
lattices at a uniform tension. Do « not imagine 
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that the, regulator motion is sensitfv^c' enough to 
^mpensate for a lap running off and not being 
replaced soon enough. Us(‘ a turn ove# b#ard 
when staining a nt'w lap, and see that it is used to 
make a level start, and not a crumpled irregular 
[)ne. S^e "that th(‘ damp(‘rs inside* the cages are 
^et on the centre line of the* cage's ea* a little forward 
jf the centre line, so that theffleTce comers frf'cly 
from betwe'en the cage's. Inattentieen te) this is a 
fr('e|uent cause* of sticky la])s. Kev]) the fan strap 
[iiiifeH'm in tensiem, alse) the lap enel •strap, and , 
:est the spee'els fi'e'e|ueiitlv with a tachometer. 

a record e)f the we'ights e>f all the* laps made 
m the scutclu'r, and freepiemtiy weigh the opener 
aps. hVe'epiently test yarel or two-\^ard lemgths 
:)f lap. 

Cftlds. Start with a leve*! (‘elge to the laj) and 
jiece up carefully to a leve'l edge e)f the* preceding 
ap, rememibering that 1 in. eef feal lap will result 
n, say, 1 00 ins. of delive*red sliver Wit h a weightr?d 
eed roller see that beffh e'uejs of the rolltT are 
equally weighted. Test the 'straightness of the 
’eed re)ller. Se‘t the take*r-in te) the cylinder, and 
-hen set the# fc'enl rolle^r e)r elish fee'd and motor 
iiiives, unle'.ss the elish fee'd is (!arried on the taker- 
n bracket. If the taker-in is slightly out of truth 
ind the bearer is slightly worn, seating should be 
lone when the takcr-in is at its neare^st ])e)int to 
he cylinele'r. When setting the flats commence 
o adjust the flexible at the bracket that draws 
he flexible towards the centre e>f the cylii^lcr. 

\.s a card is “ set ” when not wa)rking, all organs 
Iiat revolve will occupy dilh'n'nt posit^)ns when 
he machine is working. The two cylinder 
)edestals nev(‘r wear alike, as one is subject to 
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the pull of the driving belt. A fiirthcT *poiiit to 
obscTve is \vheth(T“ t]i(‘ pins on lh(‘ flevihle 
beafing'^on th(' top of th(‘ adjustable bracket slots 
or on thf‘ l)ott(un of the slots. Jf tli(Te is the least 
play ill these slots, tlu' settings will b(‘ altiTed 
wlu'n th(' maehiiK* Ix'gins to r(wolv(\ On starting 
up new wire (clothing, th(‘ flc'xihle is in a normal 
eonbition and the widght of th(‘ Hats and the ])ull 
of the flat chain press th(‘ th'xibk' ])ins down on 
the bottom surfae(‘ of tlw'slot. in the bracki'l but, 
after some^bvear has takiai placi' on llu' wire, tlu^ 
flexible will have been forcc'd down into a strained 
position and tin* tension may Ik' suliici('nt t to 
counterbalance th(‘ weight of the Hats and th(‘ ])ull 
of the chain drive and thus force the pins against 
th(' iipiHT surface* of the slot. H'hese* ])oints r(‘(iuire 
consideration in se'tting a card, and allowaiKM's 
must be inad(' for them in the* gauge* usc'd. 

Jf a gauge* shows any sign eif we'ar, eliscontinuc 
its use*. Tesst a gauge*, be'feire* using it, by a 
mierom(*ter, anel abvays have a standard se't, for 
occasional e*he'(;king purpeises. Ib'iit or elistorte'd 
gauge's shoulel lU've'r be straightene'd and useal 
again. Discarel gauge's used for se'tfing wire sur- 
faces after thre'e* ye*ars use, and ge't ne'W' one's. 
Never stani]) name's, etc., ein thin slu'e't stea*! 
gauges, ne)t e'ven ein parts that are* not use'fl few 
testing. It is a ce)mme)n oe*curn'ne*e' for e^ards te) 
be set up with eilel we>rn gauge's by ('recte)rs anel 
old carders and te> give ve'ry geienl results, but w be'ii 
re-set by somc'one' e'lse* te> the* same* gauges numbe'rs 
and with new gauge's, ejuite elitfere'nt results are 
e)btained.'» 

Grinding and stri[)p’ng are- matte'rs of organiza- 
tion. Kc'cp a reiugh e;hart of the* carets and numbe'i* 
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them, ^lark on the chart the time when each is 
ground. This will jwi'Vfiit ean'lessni'ss : fre- 
quently ^ards an^ (nt'rlooked for lon^ permds, but 
the cheek system will (aisure that th(‘y an' all done 
in turn. ()tten the strippinii; of eylindta’ and 
doffer IS done ean'h'ssly, and faulty slivers are 
produced. Kee)> clean the ^drauuht ])r('V(Miter 
rollej's, or el(‘ar(T, on feed n»ll('rs. Kt't'p tlu' 
workine surfaces of ilat (‘iids and tlu* surface' of 
flexible fn'e fi'om caked dirt. Adjust tlu* spec'tl 
^of flats to the n'qiiiri'd amount of w'astc' to be 
('xtraeted, and adjust th(' front and ba(‘k ])lates 
t(^suit this. Do not r('j^nilat(' the front ])lale for 
more or less flat waste strips. Do not havi' the 
wtI) too ti^ht betwe(‘ri ealemh'r rolh'rs and comb, 
m>r the sliver to(* tii»ht b('tw(‘en cahaidei' rolk'i's 
and coiler to]) ; at both places irre^ni lari ties an' 
frequently pn)due('d Pic'cings of slivc'r should 
Ik' done cair'fully and not iwistc'd up toei'tlu'r. 
Ke('j) maehiiu' fn'e from fluff, also tlu' funnel and 
ek'arcT's. 

Draw Frames. Rollers to lu' set absolnUdy 
paraTlel to ('aeh other. No landing in tlu' bearinj^^s, 
To]) I'ollers ahsolutc'ly paralhd to bottom rolh'rs. 
To those who consider tlu' setiings or spacing of 
th(^ r()llers,to ix* vt'ry important, it will be ess('utial 
to havT the toj) lolh'rs din'ctly over tlu' c('ntres 
of the bottom rollei's, as tlu' ni]) of the lollers is 
the real setting j)oint. Drafts bet wc'cn each t)air 
of rollers to be well j)roj)ortioned and not the same 
in each lu'ad. It is quite evident that th(' "first 
jhead dc'aling with card sliver must ))e drafted 
differently from, say, th(‘ s('eond*and tlfird heads 
which hav(' a somewhat nuii-t' regular and parallel 
set of fibres* to act u])on. Idiis question is one 

8 - (5S90) 20 jn'. 
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of judgiiieut and reason, and cannot bcn decided 
by a rule, mathematical or otherwise. Kec^p the 
flute's w^cll scoured. It is a great advantage to 
have bottom rollers case hardened all over. Sec 
that (very bottom rollcT runs tine. Never let a 
leatluT covei’ed to]> roll(^r get. hollow. Use weights 
on the light. sid(' rathfT than on the lic'avy side. 
Se(‘'l;hat all w lands gear correctly. Cut gears are 
almost (‘ssential. Adjust the s])oons and front 
trumpet so that thc'v will act prom])tly. Some , 
trumpeds are used for all kinds of slivc'r and oni 
liner sUvct do not act wlnm wast(‘ gets on it. Set 
the coil(T so that tlu‘ coils just ek'ur the sidt's^of 
the can. S(‘e that all cans nvolvc' tru(\ Use 
springs and plate in cans for tine cotton, and 
espfndally eombcnl sliv(‘r. Have jaadecdly smooth 
surfaces on rolhas and other surfac(‘s ov(T which 
the cotton ])ass(‘s. Sen' that all (.‘ollections of fluff 
and flat wastv are in'inovc'd wheiu'.ver formed, and 
especially the under (dean'r's waste. Use a good 
varnish that flries smooth, and do('s not dt*velo]j 
cra(!ks. The us(‘ of a good varnish, of course, will 
nnlucc^ th(^ flat w'aste. 

Flyer and Bobbin Frames. The hot(‘s on the 
drawing frame rollers are applicable to thes(‘ 
frames. The amount of twist })ut in jthe roving 
should be sufficient to ensure good winding and 
unwinding from the bobbins when put in the 
creel of the next machine. Too much twist may 
have some little effect on the drawing action of the 
subsequent raachinc's, but. its great disadvantage 
is loss in production. Too little twist results in^ 
stretched » rovings of a very iirc^gular character 
both on the bobbin lying made and in the creel 
of the next machines. The creel of the mule 
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shows tbis strotcliing most proininonlly, as hero 
tfie roving is iino and th(‘ stretching simply breaks 
the ends^ but tlu^ sam(‘ stredehing occurs in*tlu‘ 
creels of all the ])assages of lly frames. Use good 
cone drum straps with Initt piedngs, or an eudk'ss 
belt or*t}fe patent b(‘lt. Start Ihi* set with th(‘ 
cone drum in the correct ]K)sition for the diameter 
of the em])ty bobbin. Have a traverse guidt^for 
the roving which will travel almost the full kmgth 
of the covenMl ])art of tin* rolh'i*. A varial)l(‘ 
ftmverse guide is Ix^st. ( Jroovcsl and liollow top 
rollers are bad, so replace' them bedori' they reach 
that stage. 1)(» not allow the b'ute'rs to interf(Te 
with the bt'lt on the coiu' drum to humour the 
winding. See that flyei's an' balanced ; that 
every part is perfectly smooth, that th(' legs and 
paddles or jm'ssers ai‘e not distorted. 'Fry to kc'cp 
every spindle running and producing, and previmt 
carelessness by constant supc'rvision. Do not 
])errnit any alterati(nis of tlu' tension by varying 
the turns of th(' roving round tlu' j)resser ; tenters 
frequently do this to bring a bobbin to nor- 
mal ^ize after an <'nd has be(‘n down for a short 
time. 

See that all spindk's are running freely in the 
collars when tl^e bobbin rail is at eaeb end of th(' 
lift ; that* the rail is moving fret'ly in the* slides ; 
that the long rack is not sticking . that no wlu'cls 
are loose, and tliat all arc' correctly geaic'd. Re- 
place broken toothed whec'ls at once. K('])lac(' 
worn pigeons and catches. Sc'' that no fatdty 
skeWers and bobbins are in use* ; and that no 
footsteps in the creel are cra< 4 k('d (W broken. 
Attend to the cleaning of all rolk'rs^ back, middle 
and front, a^ well as tht' traverse guide's. 
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Bad (‘lids inusl. h(‘ avoided by carebU inecing 
and by preventing waste or fluff from j)assir>^ 
forVfard on tlie roving. ]^(‘ ])artieularly careful 
to se(‘ tliat tlK' strike bevels are set eorft'ctly and 
act ])roinpt]y. 

Sliver Lap Machine. WIumi tliis maclfme is used 
for making )n])S v\hieh go directly to the comber, 
a frdl width laj) is inad(‘ but, if tlie laps go to tlie 
ribbon la]) maehiiu', th(“ la))s must be made 
narrower in order to allow for th(‘ spn'ading out. 
when dia\*\ing. 'J'h(‘ allow anet‘ is usually "'froni 
1 in. to U ins. S(*e that (‘aeh spoon is acting, 
and so adjust.(‘d as to act promptly when an (,Tid 
bn'aks. Make good l(‘vel ])ieeings. Hav(‘ end 
])lates and large fluted rolh'rs jKn’fectly smooth. 
Adjust the rack and g(‘ai*ing ('(jiially on both 
sid(‘s, and se(‘ that the friction block and jiulley 
are eff(‘ctive and giving (‘(jual pressuie at (‘ach . 
(md. Insist on can* b(*ing us(‘d in starting a 
nc'vv laj) to avoid a c,rum[)Ied-up beginning. Ke('i) 
clean. 

Ribbon Lap (or Draw and Lap) Machine. The 

utmost car(‘ must lie taken that all ])aits of the 
machine over whi(;h the cotton ])asses*,u‘(* p('i‘f('ctly 
polished. The plating of the eurv(‘d plates and 
tabl(‘ should b(* w'atch(*d candully ,][o see that the 
jilating does not pvcA off and l(*av(* raw' (‘dges of 
metal. There is consi<lerabl(‘ friction lu'twarn 
the cotton and ])lates, and variations are ciisily 
produc(*d by this cause alom*. Discard all plan- 
ishes) steed jilates. T(*st the laj) fn'quently. K(*(‘p 
all bearings free from fluff, and prot(*ct the* machine ^ 
against strong dr^iughts. Oart'fully adjust weights 
on calender rollers, a;, id s(‘e. that tlie brake* is 
acting projierly at all stages e)f the* lift.* A variable* 
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Intake is^)(.‘st. S(‘(‘ that Uk^ lorkbig of the spindle 

IS doiK' ])n)|)eily. fuf wheels are advisaljc'. «8ee 
that ili(‘ fij)in(ll(‘ (“nd plates and hohhin run ])er- 
h^ctly tru(‘, and lljat' th<‘ l)ol)})in beds its full 
lenirfh («i 41 k' fiut(‘d rollers. Ke(*p tlie end j)]ates 
fre(‘ from eont-aet v\ith tin* framiiiir, and iruide the 
tle(‘(‘(' on to lh(' bobbin so thfit it do(*s not •[»;et 
eruru'lied up at <“aeh (uhI I’Ik' top eakuHh'r 
rolhu-s should be dri\(‘n positively Stoj) motions 
J|or Uj) rimMinj.i out and for full la[),*to In* sd 
carefully t(> aet proiipitlv. 

Comber. I 'si* well constructed ^aui^es and k'l 
them be accurab'. 1’est th<' <‘ylind('r for truth and 
discard all needles that have Ik'cmi oil-stoiu'd down 
on their points in order to le\el tliem- a jiood 
magnifying glass will show tiu’ whh^ ditfei'iaice 
b(‘tween good and badly s(‘t needles. KiH'p the 
top comb in jierfeet condition. Have all rollers, 
ni])pers, and combs pia-leetly parallel to tlu* (cylinder 
surface. Ke('|) leath(‘r eo\ erings in good condition. 
Do not allow iuinh'iu'd s])ots of dirt to rtmiain on 
cylitijer tlutes. H.xamiiK' nip])ers frcapK'iitly, and 
s('e that the, grip is ahvavs uniform. Serewv up 
lock nuts earidully to ensure that no alteration 
ill setting se.it'ws tak(‘S ])lae(' through the vibration 
of the inffehinf'. Jveplaee damag(‘([ half-lap at 
once. Se(‘ that biaisli and dolhu* ar(‘ acting 
jiropcrly and that all the Avaste is Inang carrit!d 
^away. Sittings Auiry so much that no ])urposo 
would be servi‘d in giving tirnimzs and settings, 
but stfUu’ r('-s('tting, ti*st- carefully by hand driving 
find then find wast e jn'roimtage. Perfect cli'anliness 
is essential. 

Bad ends ir^ the Card rooid. A great vaihdy of 
cause’s result in bad ends. The priiuapal cause’s 
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and sug^(‘sted nnnodies may i>o .stat<‘d fcriefiy as 
folium's— *'■ 

Neglect of or careless picking of r/)ll(Ts and 
iind(‘rel('arers. (’areless brushing down ; the 
brush recpiin's (tonslant cleaning to^nniiove 
lujnps ; beating or fanning them away should 
be proliibited. ^Stop machines wheii brushing 
down. Bad piecings of bobbins. Roller laps. 
Allowing bits of roving to fall when (inading, 
esj>ecialiv the front row of bo})bins. Diidy and* 
bad top roll(Ts. Dirty sliv(‘r guides. Over^ 
lapjhng of sliv(‘rs in ])i(‘cing u]). Dirty tables. 
Dirty cyliiuha’ (‘iids. Darnagi'd lU'cdles rnd 
combs, ('ans ov(T-running. N(‘gl('ct of wiping 
down ciaads, ])obbins and ])lat(‘s and picking of 
creel pc'gs. l^ietnng up with dirty or oily lingers. 
Mules. Many of th(‘ not(\s regarding card room 
machinery ar(‘ ap])licabl(‘ to th(‘ mules, es{>ecially 
those iH'garding ])icking of rolkTs and clearcrs, 
brushing down and gcauTal ck-anliness of cr. els, 
bobbins, sk(‘W(‘rs, ’ etc. Scaveng(TS will assist, 
but th(*y ar(‘ adecpiate. Piecing u]) of 

rovings should be doin' properly, lightly twistKl, 
and no more than oiu' inch ovi'rhij). Do not waste 
materia] by allowing bobbins to Ix'. brokiai out too 
soon. Break oul a bobbin with •^sufficient length 
to allow piecing b('fori' the ('ud runs through and 
break off an inch or two of the new bobbin before 
piecing uj). Use u]) tlu' pieci's that are broken 
out as (‘arly as jiossibk', and s(‘(' that th(\y do not* 
gafher fluff. Run a full bobbin ^ith a half bobbin. 

8ce that the return band weight is free to fall, 
and that it never touches the floor, and renew 
4he band before it ffhows serious wear. It is a ' 
serious fault to allow any band to* break before 
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renewing it ; IJio loss in other directions is then 
rfar greatiT than any saving in cost of the bands. 
Spindle tops, warves and boltiTs sh()uld*lK‘*ki'i# 
clean. 5lo (lirt or spindle band ends should b(‘ 
allowed to lodge' on tlu' sjiindle' footst('])s. 

Tie ‘siitiidle bands with a sailor knot, not a 

granny knot . 

Mark the amount of inclinf on th(^ back ffliaft 
scrolls so that th(‘ amount used can Ix' se'cn after 
altering tlu' knocking out. .\djust the drawing-u]) 
'scrolls so that the carriage* reach(‘s th? back stoja 
gently. Adjust the frie*tie)n cemes as the'y wenii or 
be'coine* com])ress{‘(!. Sex* that tlu* carriage* is 
peTfectly paralled to the rollers, dudgnient of 
tc'nsion in a band is the main petmt. If banels are 
not in e‘(]ual tensieai, eliie* te) stre'iehing, tlu'v must 
be tightened, the jiaiticular band to he^ tightened 
^elepemding upe)n the elire'ction in A\hich the* e'arriage^ 
is out of line. Always start seiuariiig fre>m the 
outend. The setuaring Imnels under the* etarriage 
should be in eejual lemsieni. De) ne)t sle)j) a spinelle 
after piecing up. See that no aeljacent cop has 
wentnd e)n an end that has broken w lu'u the carriage 
is running in. 
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